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LIQUID LAUNDRY DETERGENT COMPOSITIONS 
COMPRISING HEDP AND POLYAMINES 

FIELD OF THE INVRNTlOM 
The present invention relates to liquid laundry detergent compositions comprising 
HEDP and water soluble and/or dispersible, modified polyamines having functionalized 
backbone moieties. 

BACKGROUND OF THE INVENTION 

Liquid laundry detergent compositions comprising HEDP (hydroxyethane-1,1- 
diphosphonate) are known and have been described for instance in FR 2,677,370, EP 517 
605, EP 384 515, and EP 37 184. In liquid laundry detergent compositions, HEDP 
provides benefits of improved stain removal and whiteness on fabrics. However there is 
an issue in formulating HEDP in liquid detergents - particularly concentrated ones - in 
that poor physical stablity is obtained in the presence of high levels of surfactants and 
other detergent ingredients. EP 517 605 discloses the use of specific salts of HEDP in 
order to improve the physical stability of the composition. It is an object of the present 
invention to formulate liquid detergent compositions which comprise HEDP and 
surfactants and, optionally other detergency ingredients, and, which are physically stable. 
In response, it has now been found that the presence of certain polymers would provide 
the desrired stabilizing effect enabling the formulation of stable compositions comprising 
HEDP. 

SUMMARY OF THE INVENTION 
The present invention encompasses liquid laundry detergent compositions 
comprising a surfactant, an effective amount of HEDP, and a stabilizing amount of a 
water-soluble or dispersible, modified polyamine comprising a polyamine backbone 
corresponding to the formula: 
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[H 2 N-R]n+i -[N-R] m -[N-R] n -NH 2 

having a modified polyamine fonnula V (n+1) W m Y n Z or a polyamine 
backbone corresponding to the formula: 



I 

H | R 

[H 2 N-R] n -k+l— [N-R]m-[N-R] n -[N-R]k-NH 2 



having a modified polyamine formula V( n _i c+ 1 )W m Y n Y fcZ, wherein 
k is less than or equal to n. said polyamine backbone prior to 
modification has a molecular weight greater than about 200 daltons, 
wherein 

i) V units are terminal units having the fonnula: 

c - O 
Ex | 

E-N-R— or E-N-R— or E-N-R— 

E E E . 

ii) W units are backbone units having the fonnula: 



c - O 

— N-R— or N — R or N— R 

E E E 

iii) Y units are branching units having the formula: 



-N-R— or — N-R" or N— R 

; and 



WO 99/49009 



PCT/IB99/00470 



3 

iv) Z units are terminal units having the formula: 

f X " t 
—N-E or —N-E or —N-E 

E EE. 

* 

wherein backbone linking R units are selected from the group consisting 
of C2-C12 alkylene, C4-C12 alkenylene, C3-C12 hydroxyalkylene, C 4 - 
C l2 dihydroxy-alkyiene, Cg-Ci 2 dialkylarylene, -(RlO) x R>-, - 
(Rl 0) x R5(ORl ) x -, -(CH 2 CH(OR2)CH 2 0)(Rl 0) y - 

R«0(CH 2 CH(OR2)CH2) w -, -C(0)(R4) r C(0)-, -CH 2 CH(Or2)CH 2 -, and 
mixtures thereof; wherein R 1 is C2-C6 alkylene and mixtures thereof; R 2 
is hydrogen, -(RlO) x B, and mixtures thereof; R3 is Cj-Cig alkyl, C7- 
C12 arylalkyl, C7-C12 alkyl substituted aryl, C6-C12 aryl, and mixtures 
thereof; R4 is C1-C12 alkylene, C 4 -C 12 alkenylene, C 8 -C l2 
arylalkylene, Cg-Cio arylene, and mixtures thereof; R 5 is C1-C12 
alkylene, C3-C12 hydroxy-alkylene, C4-C12 dihydroxyalkylene, Cg-C| 2 
dialkylarylene, -C(O)-, -C(0)NHR6-NHC(0)-, -C(0)(R 4 ) r C(0)-, - 
CH 2 CH(OH)CH 2 0(RlO)yRlO-CH2CH(OH)CH 2 -, and mixtures 
thereof; R 6 is C2-C12 alkylene or C6-C12 arylene; E units are selected 
from the group consisting of hydrogen, C1-C22 alkyl, C3-C22 alken>l. 
C7-C22 arylalkyl, C2-C22 hydroxyalkyl, -(CH2)p-C0 2 M. 
(CH 2 ) q S0 3 M, -CH(CH 2 C0 2 M)-C0 2 M, -(CH 2 ) p P03M, -(Ri6) x B. - 
C(0)R 3 , and mixtures thereof; provided that when any E unit of a 
nitrogen is a hydrogen, said nitrogen is not also an N-oxide; B is 
hydrogen, q-C6 alkyl, -(CH2) q S0 3 M, -(CH 2 ) p C0 2 M. • 

(CH2) q CH(S0 3 M)CH 2 S03M, -(CH 2 )qCH(S02M)CH 2 S03M, 
(CH2)pP03M, -PO3M, and mixtures thereof; M is hydrogen or a water 
soluble cation in sufficient amount to satisfy charge balance; X is a water 
soluble anion; m has the value from 4 to about 400; n has the value from 11 
to about 200; p has the value from 1 to 6, q has the value from 0 to <S. r 
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has the value of 0 or 1 ; w has the value 0 or 1 ; x has the value from 1 to 
100; y has the value from 0 to 100; z has the value 0 or 1. 
All percentages, ratios and proportions herein are by weight of the total 
composition, unless otherwise specified. All temperatures are in degrees Celsius (° C) 
unless otherwise specified, and ratios are by weight. All documents cited are in relevant 
part, incorporated herein by reference. 

nFTAlT.F.D DE SCRIPTION OF THE INVENTION 

The liquid d^ opnt composition 

The compositions herein are liquid detergent compositions and as such, they 
typically but not necessarily comprise water, in amounts of from 20% to 70% by weight 
of the total composition, preferably 25% to 60% , most preferably 30% to 40%. 
Compositions comprising less than 40% water are generally referred to as concentrated 
compositions, and it is in those compositions that the stability problem of HEDP ,s 
particularly acute. 

HEDP 

The compositions herein comprise an effective amount of HEDP (hydroxy- 
ethane-Ul-diphosphonate). By effective amount, it is meant herein an amount suffice* 
so as to improve the stain removal properties of the detergent compositon, and/or to 
hnprove the whiteness performance of that compositon. Typically such amounts are » 
the range of from 0.01% to 10% by weight of the total composition, preferably 0.7% to 
5% most preferably 0.2% to 2%. Suitable for use herein are HEDP in its acid form, or 
in the form of any of its salt, A suitable commercial form of HEDP is Dequest'2010, 
from Monsanto. 



The polvamine 

The compositions herein further comprise a stabilizing amount of a water-soluble 
or dispersible. modified famine. These polyamines compriae backbones that cart be 
either linear or cyclic. The polvamine backbones can also comprise polyene 
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branching chains to a greater or lesser degree. In general, the poiyamine backbones 
described herein are modified in such a manner that each nitrogen of the poiyamine chain 
is thereafter described in terms of a unit that is substituted, quaternized, oxidized, or 
combinations thereof. 

For the purposes of the present invention the term "modification" is defined as 
replacing a backbone -NH hydrogen atom by an E unit (substitution), quaternizing a 
backbone nitrogen (quaternized) or oxidizing a backbone nitrogen to the N-oxide 
(oxidized). The terms "modification" and "substitution" are used interchangably when 
referring to the process of replacing a hydrogen atom attached to a backbone nitrogen 
with an E unit. Quaternization or oxidation may take place in some circumstances 
without substitution, but substitution preferably is accompanied by oxidation or 
quaternization of at least one backbone nitrogen. 

Jhe j jngar o r non-cyclic poiyamine backbones have the general formula: 

¥ i 

[H2N-RU1 -[N-R] m -rN-R] n -NH 2 

said backbones prior to subsequent modification, comprise primary, secondary and 
tertiary amine nitrogens connected by R "linking" units. The cyclic poiyamine 
backbones have the general formula: 

H , R 

[H 2 N-R] n -k+r— [N-R] m -[N-R] n -fN-R]k-NH 2 

said backbones prior to subsequent modification, comprise primary, secondary and 
tertiary amine nitrogens connected by R "linking" units 

For the purpose of the present invention, primary amine nitrogens comprising the 
backbone or branching chain once modified are defined as V or Z "terminal" units. For 
example, when a primary amine moiety, located at the end of the main poiyamine 
backbone or branching chain having the structure 
H 2 N-R]- 
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is modified according to the present invention, it is thereafter defined as a V "terminal- 
unit, or simply a V unit. However, for the purposes of the present invention, some or all 
of the primary amine moieties can remain unmodified subject to the restrictions further 
described herein below. These unmodified primary amine moieties by virtue of their 
position in the backbone chain remain "terminal" units. Likewise, when a primary amine 
moiety, located at the end of the main polyamine backbone having the structure 

" NH 2 

is modified according to the present invention, it is thereafter defined as a Z "terminal" 
unit, or simply a Z unit. This unit can remain unmodified subject to the restrictions 

further described herein below. 

In a similar manner, secondary amine nitrogens comprising the backbone or 
branching chain once modified are defined as W "backbone" units. For example, when a 
secondary amine moiety, the major constituent of the backbones and branching chains of 
the present invention, having the structure 

H 

— [N-R] — 

is modified according to the present invention, it is thereafter defined as a W "backbone- 
unit, or simply a W unit. However, for the purposes of the present invention, some or all 
of the secondary amine moieties can remain unmodified. These unmodified secondary 
amine moieties by virtue of their position in the backbone chain remain "backbone- 
units. 

In a further similar manner, tertiary amine nitrogens comprising the backbone or 
branching chain once modified are further referred to as Y "branching" units. For 
example, when a tertiary amine moiety, which is a chain branch point of either the 
polyamine backbone or other branching chains or rings, having the structure 

— [N-R] 

is modified according to the present invention, it is thereafter defined as a Y "branching- 
unit, or simply a Y unit. However, for the purposes of the present invention, some or all 
or the tertiar/ amine moieties can remain unmodified. These unmodified tertiary amine 
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moieties by virtue of their position in the backbone chain remain "branching" units. The 
R units associated with the V, W and Y unit nitrogens which serve to connect the 
polyamine nitrogens, are described herein below. 

The final modified structure of the polyamines of the present invention can be 
therefore represented by the general formula 



V(n+l)W ra Y n Z 

for linear polyamine cotton soil release polymers and by the general formula 

v (n-k + l)W m Y n Y' k Z 

for cyclic polyamine cotton soil release polymers. For the case of polyamines 
comprising rings, a Y unit of the formula 

I 

R 

— [N-R]— 

serves as a branch point for a backbone or branch ring. For every Y' unit there is a Y unit 
having the formula 

I 

— [N-R]- 

that will form the connection point of the ring to the main polymer chain or branch. In 
the unique case where the backbone is a complete ring, the polyamine backbone has the 
formula 

H j 
[H 2 N-R] n -[N-R] m -[N-R] n - 

therefore comprising no Z terminal unit and having the formula 

Vn-kW m Y n Y' k 

wherein k is the number of ring forming branching units. Preferably the polyamine 
backbones of the present invention comprise no rings. 
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In the case of non-cyclic polyamines, the ratio of the index n to the index m 
relates to the relative degree of branching. A fully non-branched linear modified 
polyamine according to the present invention has the formula 

vw m z 

that is, n is equal to 0. The greater the value of n (the lower the ratio of m to n), the 
greater the degree of branching in the molecule. Typically the value for m ranges from a 
minimum value of 4 to about 400, however larger values of m. especially when the value 
of the index n is very low or nearly 0, are also preferred. 

Each polyamine nitrogen whether primary, secondary or tertiary, once modified 
according to the present invention, is further defined as being a member of one of three 
general classes; simple substituted, quatenuzed or oxidized. Those polyamine tutrogen 
units not modified are classed into V, W. Y, or Z units depending on whether they are 
primary, secondary or tertiary nitrogens. That is unmodified primary amine nitrogens are 
V or Z units, unmodified secondary amine nitrogens are W units and unmodified ternary 
amine nitrogens are Y units for the purposes of the present invention. 

Modified primary amine moieties are defined as V "terminal" units having one ot 

three forms: 

a) simple substituted units having the structure: 

E-N-R— 
E 

b) quatemized units having the structure: 



E-N-R— 
E 

wherein X is a suitable counter ton providing charge balance; and 
c) oxidized units having the structure: 



wo yy/4vuuy 
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E-N-R— 
E 

Modified secondary amine moieties are defined as W "backbone" units having 
one of three forms: 

a) simple substituted units having the structure: 

— N-R— 
E 

b) quaternized units having the structure: 

— N-R — 
I 

E 

wherein X is a suitable counter ion providing charge balance; and 

c) oxidized units having the structure: 

O 
t 

—N-R — 
I 

E 

Modified tertiary amine moieties are defined as Y "branching" units having one 
of three forms: 

a) unmodified units having the structure: 

-N-R— 
1 

b) quaternized units having the structure: 
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— N + -R— 
I 

wherein X is a suitable counter ion providing charge balance; and 
c) oxidized units having the structure: 



O 
t 

-N-R- 
I 



Certain modified primary amine moieties are defined as Z "terminal" units having 

one of three forms: 

a) simple substituted units having the structure: 

—N-E 
E 

b) quatemized units having the structure: 



—N-E 
I 

E 

wherein X is a suitable counter ion providing charge balance; and 
c) oxidized units having the structure: 



O 

—N-E 



E 

is unsubstituted of unmodified, it is understood 

that hydrogen will substitute " 



When any position on a nitrogen i 

for E. For example, a primary amine unit-comprising one E 
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unit in the form of a hydroxyethyl moiety is a V terminal unit having the formula 

(HOCH 2 CH 2 )HN-. 

For the purposes of the present invention there are two types of chain terminating 
units, the V and Z units. The Z "terminal" unit derives from a terminal primary amino 
moiety of the structure -NH 2 . Non-cyclic polyamine backbones according to the present 
invention comprise only one Z unit whereas cyclic polyamines can comprise no Z units. 
The Z "terminal" unit can be substituted with any of the E units described further herein 
below, except when the Z unit is modified to form an N-oxide. In the case where the Z 
unit nitrogen is oxidized to an N-oxide, the nitrogen must be modified and therefore E 
cannot be a hydrogen. 

The polyamines of the present invention comprise backbone R "linking" units 
that serve to connect the nitrogen atoms of the backbone. R units comprise units that for 
the purposes of the present invention are referred to as "hydrocarbyl R" units and "oxy 
R" units. The "hydrocarbyl" R units are C 2 -C 12 alkylene, C 4 -C 12 alkenylene, C 3 -C 12 
hydroxyalkylene wherein the hydroxyl moiety may take any position on the R unit chain 
except the carbon atoms directly connected to the polyamine backbone nitrogens; C 4 - 
C i2 dihydroxyalkylene wherein the hydroxyl moieties may occupy any two of the 
carbon atoms of the R unit chain except those carbon atoms directly connected to the 
polyamine backbone nitrogens; C 8 -C 12 dialkylarylene which for the purpose of the 
present invention are arylene moieties having two alkyl substituent groups as part of the 
linking chain. For example, a dialkylarylene unit has the formula 




although the unit need not be 1,4-substituted, but can also be 1,2 or 1,3 substituted C 2 - 
Cj 2 alkylene, preferably ethylene, 1 ,2-propylene, and mixtures thereof, more preferably 
ethylene. The "oxy" R units comprise -(R 1 0)xR5(Or1) x -, 

CH 2 CH(OR2)CH 2 0) z (RlO) y Rl(OCH 2 CH(OR2)CH 2 ) w -,-CH 2 CH(OR2)CH 2 -, 
(R^xR 1 -, and mixtures thereof. Preferred R units are C 2 -Cj 2 alkylene, C3-C]2 
hydroxyalkylene, C 4 -C 12 dihydroxyalkylene, C 8 -C I2 dialkylarylene. -(R l O) x Rl-, - 
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CH 2 CH(OR2)CH 7 -, -(C^CHCOHK^OMRlOyRkOCHiCH-COH^V, 
(RlO) x R5(ORl)x, more preferred R units are C 2 -C 12 alkylene, C3-C12 hydroxy- 
alkylene, C 4 -Cp dihydroxyalkylene, <K^; <^0) x KHO^ 
(CH 2 CH(OH)CH 2 0) z (RlO) y Rl(OCH 2 CH-(OH)CH 2 ) w -, and mixtures thereof, even 
m ore preferred R units are C 2 -C 12 alkylene, C 3 hydroxyalkylene, and mixtures thereof, 
m0 st preferred are C 2 -C 6 alkylene. The most preferred backbones of the present 
invention comprise at least 50% R units that are ethylene. 

Rl units are C 2 -C 6 alkylene, and m.xtures thereof, preferably ethylene. R- is 
hydrogen, and -(R*0) x B, preferably hydrogen. 

R3 is Cl -C 18 alkyl, C 7 -C 12 arylalkylene, C 7 -C 12 alkyl substituted aryl, C 6 -C l2 
«yl and mixtures thereof , preferably Cl -C 12 alkyl, C 7 -C 12 arylalkylene, more 
preferably C,-C 12 alkyl, most preferably methyl. R3 units serve as part of E uruts 

described herein below. 

R4 is C,-C 12 alkylene, C 4 -C 12 alkenylene, C 8 -C 12 aryUikylene. C 6 .C 10 
arylene. preferably C.-C.o alkylene. C 8 -C, 2 arylalkylene. more preferably C 2 -C 8 
alkylene. most preferably ethylene or butylene. 

R 5 U C,-C, 2 alkylene. C 3 -C 12 hydroxyalkylene, C 4 -C 12 dihydroxyalkylene, 
C 8 -C, 2 dialkylarylene, -C(0)-, -C<0)>fflR°NHC<0), .C(0)(R4) r C(0>, 
R .,ORl). -CH 2 CH(OH)CH 2 0(RlOVR'OCH 2 CH(OH)CH 2 -, ^WV**- 
CH,CH OH^H,- R5 la preferably ethylene, -C ( 0>, -C ( 0>NHR«>. 
rSTScH^H,, -CH 2 CH,OHKH 2 0<R 1 0) y R.OCH 2 CH«, 

more preferably -CH 2 CH(OH)CH 2 -. 

R6 is C 2 -C 12 alkylene or C 6 -C l2 ary lene. r 
Tbc preferred "oxy" R units are farther defined in terms of the R , R . and 
units. Preferred "oxy" R units com P nse the preferred Rl, * and R- ■» ™ 
preferred cotton soil release agents of the present invention compnse at least 50/o * 
units that are ethylene. Preferred RU*. and R* units are combined «th the oxy 
units to yield the preferred -oxy" R units in the following manner. 



WO 99/49009 



13 



PCT/IB99/00470 



i) Substituting more preferred R5 i nto -(C^Ct^O^COC^C^V 
yields-(CH2CH 2 0) x CH2CHOHCH2(OCH2CH2) x -. 



ii) 



Substituting preferred Rl and R2 into -(CH 2 CH(OR2)CH 2 0). 
(R 1 0) y Rl 0(CH 2 CH(OR2)CH 2 V yields -(CH 2 CH(OH)CH 2 0); 
(CH 2 CH20) y CH2CH20(CH2CH(OH)CH 2 ) w -. 



iii) Substituting preferred R2 into -CH 2 CH(OR2)CH 2 - yields 
-CH 2 CH(OH)CH 2 -. 



z- 



E units are selected from the group consisting of hydrogen, Ci-C 2 2 alkyl, Cy 
C 22 alkenyl, C 7 -C 22 arylalkyl, C 2 -C 22 hydroxyalkyl, -(CH 2 ) p C0 2 M, ,(CH 2 ) q S0 3 M, - 
CH(CH 2 C0 2 M)C0 2 M, -(CH 2 )pP03M, -(RlO) m B, .C(0)R3, preferably hydrogen, C 2 - 
C 22 hydroxyalkylene, benzyl, C!-C 22 alkylene, -(R^B, -C(0)R3, -(CH 2 ) p C0 2 M, - 
(CH 2 ) q S0 3 M, -CH(CH 2 C0 2 M)C0 2 M, more preferably Ci-C 22 alkylene, -(RlO) x B, 
-C(0)R3, -(CH 2 ) p C0 2 M, -(CH 2)q S0 3 M, -CH(CH 2 C0 2 M)C0 2 M, most 

preferably d-C 22 alkylene, -(RlO) x B, and -C(0)R3. When no 

modification or substitution is made on a nitrogen then hydrogen atom will remain as the 
moiety representing E. 

E units do not comprise hydrogen atom when the V, W or Z units are oxidized, 
that is the nitrogens are N-oxides. For example, the backbone chain or branching chains 
do not comprise units of the following structure: 



— N— R or H-N-R 0 r — N~H 

A h A 

Additionally, E units do not comprise carbonyl moieties directly bonded to ;i 
nitrogen atom when the V, W or Z units are oxidized, that is, the nitrogens are N-oxidts 
According to the present invention, the E unit -C(0)R3 moiety is not bonded to an N- 
oxide modified nitrogen, that is, there are no N-oxide amides having the structure 
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9 0 i fo 

_J_ R or R3-^-N-R or -N-C-R3 



c=o 

R3 



E 



nor combinations thereof. 

B is hydrogen, C,-C 6 alky!, -<CH 2 ) q S0 3 M, -(CH 2 , p C0 2 M, -(CH 2 ) q - 

(C HS03M,CH 2 S03M, ,CH 2 , q «CHS0 2 M)CH 2 S0 3 M. -<CH 2 > p PO,M, -P0 3 M. 

preftrabIy hydrogen, -<CH 2)q SO,M, .<CH 2 ) q <CHS0 3 M>CH 2 S03M, <CH 2>q - 

(CHS0 2 M)CH 2 SO 3 M, more preferably hydrogen or -(CH 2 ) q S0 3 M. 

M is hydrogen or a warer soluble earion in sufficient amount ro satisfy charge 

balance For example, a sodium canon equally satisfies -(CH^COjM, and ■ 

( CH 2 , a S0 3 M, thereby resulting in -(CH 2)p C0 2 Na, and - ( CH 2 ) q S0 3 Na motehea 
More L one monovalen. cation, (sodium, potassium, efe.) - he combined ro «ft 
to reared chemical charge bdance. However, more than one anionic group may be 
charge balanced by a divalent cation, or more than one mono-valent cation may be 
accessary ro satisfy the charge recrements of a poly-anionic radical. For e,ampl, ; 
(C H 2)d P0 3 M moiary subs.nu.ed wi* sodium a,oms has 0. formula -(CH 2 y0 3 Na, 
L^.clnssuchaacalciumCCa^ormagnesiumtM^maybcsubsfim.edfor. 

combined with other suitable mono-valen. wa,er soluble canons. Preferred canons 
sodium and potassium, more preferred is sodium. 

X is a wafer soluble anion such as chlorine (CI"), bromine (Br) and ,od,ne 
(,-, or X can be any negatively charged radical such as su,fa,e ,SO^) and m— = 

<CH3S< S formula indices have ,he following values: p has ,he value from 1 to 6, o , has 
to value from 0 ,o 6 ; r has Ute vatae 0 or ,; w has the va!ue 0 or 1 , a has rhe value fiom 
, to 100, preferably 5 to 30; y has the v^ue fiom 0 » ,00 ; a has the value 0 or ; m 
U,e value fiom 4 ,o abou, 400, n has the value fiom 0 to about 200; m ♦ n has the value 



of at least 5. 
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The preferred polyamines of the present invention comprise backbones wherein 
less than about 50% of the R groups comprise "oxy" R units, preferably less than about 
20% , more preferably less than 5%, most preferably the R units comprise no "oxy" R 
units. 

The most preferred polyamines which comprise no "oxy" R units comprise 
backbones wherein less than 50% of the R groups comprise more than 3 carbon atoms. 
For example, ethylene, 1 ,2-propylene, and 1,3-propylene comprise 3 or less carbon atoms 
and are the preferred "hydrocarbyl" R units. That is when backbone R units are C2-C12 
alkylene, preferred is C2-C3 alkylene, most preferred is ethylene. 

The cotton polyamines of the present invention comprise modified homogeneous 
and non-homogeneous polyamine backbones, wherein 100% or less of the -NH units are 
modified. For the purpose of the present invention the term "homogeneous polyamine 
backbone" is defined as a polyamine backbone having R units that are the same (i.e., all 
ethylene). However, this sameness definition does not exclude polyamines that comprise 
other extraneous units comprising the polymer backbone which are present due to an 
artifact of the chosen method of chemical synthesis. For example, it is known to those 
skilled in the art that ethanolamine may be used as an "initiator" in the synthesis of 
polyethyleneimines, therefore a sample of polyethyleneimine that comprises one 
hydroxyethyl moiety resulting from the polymerization "initiator" would be considered 
to comprise a homogeneous polyamine backbone for the purposes of the present 
invention. A polyamine backbone comprising all ethylene R units wherein no branching 
Y units are present is a homogeneous backbone. A polyamine backbone comprising all 
ethylene R units is a homogeneous backbone regardless of the degree of branching or the 
number of cyclic branches present. 

For the purposes of the present invention the term "non-homogeneous polymer 
backbone" refers to polyamine backbones that are a composite of various R unit lengths 
and R unit types. For example, a non-homogeneous backbone comprises R units that are 
a mixture of ethylene and 1,2-propylene units. For the purposes of the present invention 
a mixture of "hydrocarbyl" and "oxy" R units is not necessary to provide a non- 
homogeneous backbone. 
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Preferred polyamines of the present invention comprise homogeneous polyamine 
backbones that are totally or partially substituted by polyethyleneoxy moieties, totally or 
partially quatemized amines, nitrogens totally or partially oxidized to N-oxides, and 
mixtures thereof. However, not all backbone amine nitrogens must be modified in the 
same manner, the choice of modification being left to the specific needs of the 
formulator. The degree of ethoxylation is also determined by the specific requirements 
of the formulator. 

The preferred polyamines that comprise the backbone of the compounds of the 
present invention are generally polyalkyleneamines (PAA's), polyalkyleneimines (PAI's), 
preferably polyethyleneamine (PEA's), polyethyleneimines (PEI's), or PEA's or PEI's 
connected by moieties having longer R units than the parent PAA's, PAI's, PEA's or 
PEI's. A common polyalkyleneamine (PAA) is tetrabutylenepentamine. PEA's are 
obtained by reactions involving ammonia and ethylene dichloride, followed by fractional 
distillation. The common PEA's obtained are triethylenetetramine (TETA) and 
teraethylenepentamine (TEPA). Above the pentamines, i.e., the hexamines, heptamines, 
octamines and possibly nonamines, the cogenerically derived mixture does not appear to 
separate by distillation and can include other materials such as cyclic amines and 
particularly piperazines. There can also be present cyclic amines with side chains in 
which nitrogen atoms appear. See U.S. Patent 2,792,372, Dickinson, issued May 14, 
1957, which describes the preparation of PEA's. 

Prefened amine polymer backbones comprise R units that are C2 alkylene 
(ethylene) units, also known as polyethylenimines (PEI's). Preferred PEI's have at least 
moderate branching, that is the ratio of m to n is less than 4:1, however PEI's having a 
ratio of m to n of about 2:1 are most preferred. Preferred backbones, prior to 
modification have the general formula: 



H 1 
[H 2 NCH 2 CH 2 ] n -[NCH 2 CH 2 l m -[NCH 2 CH 2 ] n -NH 2 
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wherein m and n are the same as defined herein above. P« ferIed re „, prior „ 
modifica.ion. wii, have a .nolecuiar weigh, grea.er ta abou, 200 daltons, preferabi, up 
to 3000. F 

The relative proportions of primary, secondary and tertiary amine units in the 
polyamme backbone, especially in the case of PEI's, will vary, depending on the manner 
of preparat.on. Each hydrogen atom attached to each nitrogen atom of the po.yamine 
backbone chain represents a potential site for subsequent substitution, quaternization or 
oxidation. 

These polyamines can be prepared, for example, by polymerizing ethvleneimine 
m the presence of a catalyst such as carbon dioxide, sodium bisulfite, sulfuric acid 
hydrogen peroxide, hydrochloric acid, acetic acid, etc. Specific methods for preparing 
these polyamine backbones are disclosed in U.S. Patent 2,182,306. Ulrich et al issued 
December 5, 1939; U.S. Patent 3,033,746, Mayle et al., issued May 8, 1962; U.S. Patent 
2,208,095, Esselmann et al., issued July 16, 1940; U.S. Patent 2,806,839, Crowther 
•ssued September 17, 1957; and U.S. Patent 2,553,696, Wilson, issued May 21, 1951; a.l 
herein incorporated by reference. 

Examples of polyamines of the present invention comprising PEI's, are illustrated 
in Formulas I - V: 

Formula I depicts a preferred polyamines comprising a PEI backbone wherein all 
substitutable nitrogens are modified by replacement of hydrogen with a 
polyoxyalkyleneoxy unit, -(CH 2 CH 2 0)2oH, having the formula: 

MOCHjCH^oJjN .NKCH^CHjO^oHt 

IsT H(O< - H = CH :>:o- N -(CH,CH 2 O) J0 H 

[H(OCH 2 CH 2 > 20 ) 2 N'^-' N ^^ N ^/ N x^. x\^N ^ 

I i U ^ ^ N|(CH : CH 2 0)2oH)2 

V (CUCHjOhoH I 



Formula I 
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Formula II depicts a polyamine comprising a PE1 backbone where* 
stable nitrogens are modified by replacement of hydrogen wuh a 
polyoxyalkyleneoxy unit, -(CH 2 CH 2 0) 7 H, having the formula 

IHCOCHjCH^hN NKCH^O),^ 

V n J H(ocH,cH 1 ^,. N ^^ , « c ^ CH ' 0 >' H,I 

L y (CHXHjOfcH 

^ CTMN ^ N ^C^O^i^O),H ^ (CHjCHP)jH 

^ \ ^^NKCHjCHzOjHIj 



Formula II 



Tta^^plcofapolyanunetoisfonymodifiedbyoneweofmoiew. 

Fonnufc H, depics a p*— — g a PE, 
— — • a« by - * 

po ,voKv,M.n-y «h -(CH 2 CH 2 0„H, *a m o,«cu ls « *en m od,f,ed by sub «^ 
11 of an o« pHnw, and saconda, — ,0 N.x.das. sa,d p*— 
having the formula 

? ? CHCHjCHjO)^ 

0(CH 2 CH,0) 6 H N O 

°\\ L v /^NI(CH 2 CH : 0),H) 3 
{H(OCH 2 CH!>7hN j/K 
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Formula III 



Formula IV depicts a polyamine comprising a PEI backbone wherein all 
backbone hydrogen atoms are substituted and some backbone amine units are 
quatemized. The substituents are polyoxyalkyleneoxy units, -(CH 2 CH 2 0) 7 H, or methyl 
groups. The modified PEI polyamine has the formula 



CH 3 

[HfOCHjCH^N N(CHjCB,0>7H 



+ cr P* 1 

I or 
cr+J, 




cr 



k^N(CH 3 )2 



Formula IV 



Formula V depicts a polyamine comprising a PEI backbone wherein the 
backbone nitrogens are modified by substitution (i.e. by -(CH 2 CH 2 0) 7 H or methyl), 
quatemized, oxidized to N-oxides or combinations thereof. The resulting polvamine has 



the formula 



WOCHjCH^JjN ^CHjCH 2 0>,H 



CHj CH, O 1 S ™ 0 

- \ ♦ I CHj I CH 3 a, . 
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Formula V 



. « not all nitrogens of a unit class comprise the same 
In the above examples, not all mtrog ^ 
,r • The present invention allows the formulator to have a pom 
modification. The present in . secon dary amine nitrogens 

secondar y ^Ine ««- — H- « »"° 8 " J ogens , „ « UK 

oxi diaed » ™. * — - ^ ^tj;; le niuogens wid, 

fon „„,a,or nray choose to nrodlfy aU or a p.- - * « ^ 

Highly preferred for use herein .„ felho x V l a tionofn-om4 
ftoro 200 ,o 5000, prefereb., 400 to 700, and an average degree 

,„30. preferably 15.0 25. a ^ u „ 

The composirions here., compnsa a subtan 

mom , which is — ro soWe the ^ which is 

pre se„.> U .wi..<ypiea.lyHela*era„g=offro m 0.0 /. .o 0 ^ 
onrposirion, preferably 0.1% » - — * and whiteness 



benefits. 



jhedetgsive surfactants prefened 
^ compositions herein comprise a surfactant. >n ~ ^ 
• v ^tersive surfactants described herein, other detersi 
^ Til m presen. invemion are Clonic, anionic, noniontc. 
M are sudable for use *» ^dasenbed herein below, 

ampholyte, zwinerionic, and nurtures .hereof, W» ftom 
™l« of orher surfactants useful herem typi-a > 
Nonlimiting examples 01 outer 

<«/ hv weight include die convenuonal C n C-18 •*> 
abou. 1% to about ,5%, by w=,ght, ^ ^ ^ 

sulfonates ("LAS"), ft. CadS -ondary <*» * 
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CH 3 (CH 2 ) x (CHOS0 3 >T ) CH 3 and CH 3 (CH 2 ) y (CHOS0 3 ~M + ) CH 2 CH 3 where x 
and (y + 1) are integers of at least about 7, preferably at least about 9, and M is a 
water-solubilizing cation, especially sodium, unsaturated sulfates such as oleyl sulfate, 
c 10- c 18 al M alkoxy carboxylates (especially the EO 1-5 ethoxycarboxylates), the C}0- 
18 glycerol ethers, the Cio-Cjg alkyl polyglycosides and their corresponding sulfated 
polyglycosides, and C^-Cjg alpha-sulfonated fatty acid esters. If desired, the 
conventional nonionic and amphoteric surfactants such as the Ci2-Cig alkyl ethoxylates 
("AE") including the so-called narrow peaked alkyl ethoxylates and C6-C12 alkyl phenol 
alkoxylates (especially ethoxylates and mixed ethoxy/propoxy), C^-Cig betaines and 
sulfobetaines ("sultaines"), CiQ-Cig amine oxides, and the like, can also be included in 
the overall compositions. The Cjo-Cig N-alkyl polyhydroxy fatty acid amides can also 
be used. Typical examples include the C^-Cjg N-methylglucamides. See WO 
9,206,154. Other sugar-derived surfactants include the N-alkoxy polyhydroxy fatty acid 
amides, such as C\q-C\ g N-(3-methoxypropyI) glucamide. C10-C2O conventional soaps 
may also be used. If high sudsing is desired, the branched-chain C\q-C\6 soaps may be 
used. Mixtures of anionic and nonionic surfactants are especially useful. Other 
conventional useful surfactants are listed in standard texts. 

Other anionic surfactants useful for detersive purposes can also be included in the 
compositions hereof. These can include salts (including, for example, sodium potassium, 
ammonium, and substituted ammonium salts such a mono-, di- and triethanolamine salts) 
of soap, C9-C20 linear alkylbenzenesulphonates, Cg-C22 primary or secondary 
alkanesulphonates, Cg-C24 olefinsulphonates, sulphonated polycarboxylic acids, alkyl 
glycerol sulfonates, fatty acyl glycerol sulfonates, fatty oleyl glycerol sulfates, alkyl 
phenol ethylene oxide ether sulfates, paraffin sulfonates, alkyl phosphates, isothionates 
such as the acyl isothionates, N-acyl taurates, fatty acid amides of methyl tauride, alkyl 
succinamates and sulfosuccinates, monoesters of sulfosuccinate (especially saturated and 
unsaturated C^-Cjg monoesters) diesters of sulfosuccinate (especially saturated and 
unsaturated C6-C14 diesters), N-acyl sarcosinates, sulfates of alkylpolysaccharides such 
as the sulfates of alkylpolyglucoside, branched primary alkyl sulfates, alkyl polyethoxy 
carboxylates such as those of the formula RO(CH 2 CH20)] c CH2COO-M + wherein R is a 
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C 8 -C 2 2 alkyl, k is an integer from 0 to 10, and M is a soluble salt-forming cation, and 
fatty acids esterified with isethionic acid and neutralized with sodium hydroxide. Further 
examples are given in Sjafagg A.tive Acents and Detergents (Vol. I and II by Schwartz, 
Perry and Berch). 

The compositions of the present invention preferably comprise at least about 
0.01%, preferably at least 0.1%, more preferably from about 1% to about 95%, most 
preferably from about 1% to about 80% by weight, of an anionic detersive surfactant. 
Alkyl sulfate surfactants, either primary or secondary, are a type of anionic surfactant of 
importance for use herein. Alkyl sulfates have the general formula ROSO3M wherein R 
preferably is a C 10 -C 24 hydrocarbyi, preferably an alkyl straight or branched chain or 
hydroxyalkyl having a C l0 -C 20 alkyl component, more preferably a C l2 -Ci 8 alkyl or 
hydroxyalkyl, and M is hydrogen or a water soluble cation, e.g., an alkali metal cation 
(e.g., sodium potassium, lithium), substituted or unsubstituted ammonium cations such as 
methyl-, dimethyl-, and trimethyl ammonium and quaternary ammonium cations, e.g., 
tetramemyl-ammonium and dimethyl piperdinium, and cations derived from alkanolamines 
such as ethanolamine, diethanolamine, triethanolamine, and mixtures thereof, and the like. 
Typically, alkyl chains of C 12 -C l6 are preferred for lower wash temperatures (e.g., below 
about 50°C) and C 16 -C 18 alkyl chains are preferred for higher wash temperatures (e.g., 
about 50°C). 

Alkyl alkoxylated sulfate surfactants are another category of preferred anionic 
surfactant. These surfactants are water soluble salts or acids typically of the formula 
RO(A) m S0 3 M wherein R is an unsubsututed C 10 -C 24 alkyl or hydroxyalkyl group 
having a C 10 -C 24 alkyl component, preferably a C 12 -C 20 alkyl or hydroxyalkyl, more 
preferably Cp-C 18 alkyl or hydroxyalkyl, A is an ethoxy or propoxy unit, m is greater 
than zero, typically between about 0.5 and about 6. more preferably between about 0.5 and 
about 3, and M is hydrogen or a water soluble cation which can be, for example, a metal 
cation (e.g., sodium, potassium, lithium, calcium, magnesium, etc.), ammonium or 
substituted-ammonium cation. Alkyl ethoxylated sulfates as well as alkyl proposed 
sulfates are contemplated herein. Specific examples of substituted ammonium cations 
include methvl, dimethyl-, trimethyl-ammonium and quaternary ammonium cations, such 
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18 alkvl 

3-M po lyKhwylate ( , 0) sulftt 2 W „ J***- <»> and c 12 . C| , 
Podium. M ' ! ™"«".emly selected from sodium and 

The compositions of the nre^nt 
0 0.%, prefeeab* „ leM , „„ ~ * « compnse . tet abou , 

^ *- — ih .o abou , 8< C2, : abou ' ,% ,o abow 9s% ' ~ 

PrefeTOi """Wo surface such B c „ ' f ' " " °° nio " i ' : d ««i« -tarn 
«-W narrow ^ ahoxv|aies £ » ** CAE") i„c luding Ihe S( , 

"teyta. and mixed e moxy/propoxy) ^ *»* plates (especiajl, 

oxide/p ropyl5ne oxide WMk ^ )yme C 8 C 22 alaanols and et„ y , e „ e 

nonionics (eg., mine 0J(j -°ASF Corp.), as well as semi pofc, 

m^jzzz, r? can - - — 

- a'- issned December 3^ ^ ^ " ^ " "* * 

such as d ls jri:TrT byreference 

(mcorporated herei „ by refcrence) ^ 1 P "<- «05,«47 Llenado 

compositions of the invention. " 0m(mic in the 

U.cJr r ~~^--^^acidamidcs h a,„ s 



O R« 



herein R? , ^ ^ p 
preferably straight chain C 9 -C„ aljcvi or.,,, , ' " ^ ™« 

« a PO/yh>dr„ xyaJkyl moiety „ » «" Preferably methvl ,., 
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„ nis derived from a, educing sugar in a reductive 

liuarion reacrion. More preferably Qj** ^ xylose . As - 

incta de Siucose, fruorose, maUoae. ^ ^ ^ ^ com 
maK ria>s, high depose cor. syrup. b. h * ^ syraps My y eid a 

can * odiired as wei, as me indivrduai s„ g ^ ^ ^ ^ ^ ^ ^ „ 
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*, ; to 5 inclusive, and R « ny r;tv i s wherein n is 4, 
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panrcutoly ^ ^ cocamide , sK aram,de, 

R 8 can be, for example, methyl. = 
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used. 



QEtionals nmn rise a variety of optional ingredients 

•• therein can further comprise a van , 
The compositions herein 
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A wde varies of other ingredients usefill „ ^ ^ 

tncloded in the compositions herein, including other active ingredient, carriers 
hydros, processing aids, dyes or pigments, solvents , or liquid fomluMons , xM 
fillers for bar compositions. e,c. !f high sudsing is desired, suds boosters such as the 
C,o-C 16 alkanolamides can be incorporated into the compositions, typically at l%-,0% 
levels. TheC 10 -C, 4 monoethanol and diethyl amides illustrate a Epical class of such 
suds boosters. Use of such suds boosters with high sudsing adjunct surfactants such as 
•he amtne oxides, betaines and sultaines noted above is also advantageous. If desired 
soluble magnesium salts such as MgCI 2 , MgS0 4 , and the like, can be added a, levels of 
typically. u.,%-2%, ,„ provide ^ ^ ^ ^ ^ ^ 

performance. 

Various detersive ingredients employed in the present compositions optionally 
can be norther stabilized by absorbing said ingredients onto a porous hydrophobic 
substrate, then coating said substrate with a hydrophobic coating. Preferably, the 
deterge ingredient is admixed with a surfactant before being absorbed into the porous 
substrate. In use, the detersive ingredient is released from the substrate into the aqueous 
wasiung liquor, where it performs its intended detersive function. 

To illustrate this technique in more detail, a porous hydrophobic silica (trademark 
SIPERNAT D10, DeGussa) is admixed with a proteolytic enzyme solution contain^ 
3%-5% of C 13 . 15 ethoxylated alcohol (EO 7) nonionic surfactant. Typically the 
enzyme/surfactant solution is 2.5 X the weight of silica. The resulting powder is 
d.spersed with stirring in silicone oil (various silicone oil viscosities in the ranee of 500- 
12,500 can be used). The resulting silicone oil dispersion is emulsified or otherwise 
added to the final detergent matrix. By this means, ingredients such as the 
aforementioned enzymes, bleaches, bleach activators, bleach catalysts, photoactivators 
dyes, fluoresces fabnc conditioners and hydrolyzable surfactants can be "protected" for 
use in detergents, including liquid laundry detergent compositions. 

Liquid detergent compositions can contain water and other solvents as carriers. 
Low molecular weight primary or secondary alcohols exemplified by methanol, ethanol, 
propanol, and isopropanol are suitable. Monohydric alcohols are preferred for 
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stains from surfaces such as textiles, proteases , 
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enayme pe, ^ of detergent ^ 

crem w, Wlcally comprjse 0 001% a 5% _ £~ 

— ~- - „ provide from M05 1 ; 0 , ^ ~ 

«~ he acnve enzvme « of lhe c „ ^ ^ ^ 

he ^ of „ 0IMaalytica| , y Ktive ^ ^ 

.o mg/filmmg „, other end-resuks. Higher acli ve levels may ato be desirab|e „ 
highly concentrated detergent formulations. 

^ - W herein include, for exam P ,e, a . mylaMS described „ QB 

tZL« N0V0; ,meraa,i0nal Bi °" S » - and 

TERMAMYL®, Novo. FUNGAMYL® from Novo is especially useful. Engineering of 
enzymes or mpr0 ved subilky, e.g., oxidative subHUy, is known. See, for example , 
8 ' °; ChCm " V °'- 26 °' N °- "■ *- PP «.MH.. Ceoain preferred 

° f *" - — - of havi„ g improved 

stabdny ,„ decerns, especially improved oxidalive ^ _ 

re.erenee.poin, of TERMAMYL® in commercial use in ^ ^ 
herern share Ae characteristic of being -srabili^anced- amylases, characerized, a, a 
mnumun, by a measure improvemen, in one or mom of: oxidative stabitirv, e.g.. ,o 
hydrogen peroxide / ,e tt aace t y,e %1 e„edia m ine in buffered solution a, pH 9-10; menna, 
-WW. e.g., ar common wash remperarures such as abou, 60o C ; or alkaline ability 
eg. a, a pH from aboul , tt about , ^ fc ^ .^.^ 

pom, amylase. Slabi | ity can be measu , d Bing My rf ^ ^ ^ ^ 
See, for example, reference* disclosed in WO 0402597. Subilir^nhanced amylases can 
be churned from Novo or from Genenco, .nremarional. One class of highly pre f OT ed 
amylases herein have «he commonalicy of being denved using si.e-direc.ed mu,a g enesis 
from one or more of the BacciUus amylases, cspecialy me BaciUus a-amy.ases 
regardless of whether one, rivo or multiple amylase snains are me immediare precursors 
Ox,da,ive smbiliry-cnhanced amylases vs. ,he above-idemified reference amylase are 
prefened for use, especially in bleaching, more preferably oxygen bleaching, as distinc, 
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-d DE.OS-2.247.832. CAREZYME® (N OVo) • 

91 17243 to Novo. ' " es P ecia 'ly useful. See aJso WO 

Suitable lipase enzymes for detersenf 
microorganisms of the P seudomonas ' J* — P-duced by 

'9-154, as disclosed in GB 1 37? 034 S " ATCC 

53,20487, laid open Feb. 24 ,' 9 78 TV ^ ^ JapaneSe Patent Application 

- L,, Nagoya, Jap an, under ^^^^ 
-table commercial lipas es incJude ^o-C^ ™ "**™o- P , Other 

e,. Chromobamr viscosum ^ npo!y(icum ^ ex W 

Japan; C^ 0 ^ ^ 

-isoynth Co., Netherlands, and lipases I 2 J °* ^ - 

enzyme derived from ^ Wco/a /a „^ a . « UPOLASE* 

- - 341, 947 , is a preferred ^ ^ ^ - 

stabilized against peroxidase enzymes are des. K „ ^ V " riants 

aisoWO9205249andRD 9435^44 " ^ 94M951 A » *** *» 

Cutinase enzymes suitable for ,,*„ >. ■ 
Genencor. ™° here '" « *«rt»d in WO 8809367 A ,o 

Suitable examples of proteases are ,k l ... 
P^cnia, strait *« sub ""™ which are obtained from 

- - -in of bavjl^t °" ^ — - **- 

"Novo", ne preparation of «. Jl ^ ^ *» ° f *«* — 

1.243,784 ,„ Novo. Other suitabie ^ * feribed » <» 

er SUIB olt proteases include At CA r a om» , ,. 

from Novo and MAXATASE® from fntem.tiona, Bi„ «' »SE» 

- we,, as Protease A as disced in EP ,30 .a '"' * 

Closed in EP 303,70, A, Apri, «. I9I7 ^ ^ " 85 - » - 

a p H protease from BaciUus sp. NCIMB 40 / 'u ^ *" 
-o. En.ma.iu dete^ compl J ^ ^ e ^ "° ^ ' " 

P™«ses include those of WO 95,0591 A „ p 

" '° PrccKr & Gamble When desired, a 
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in W0 950779, inW «5» loNovo. ( 

. effect — ^ ^ 

— ^ " ' improve effect on snostrate, such as 

*—* °' ^ prepays, «U — " * rf fc dele , g ent 

Kros for current commercial P ^ ^ 8ia m of * 

^nicallv 0.01 mg » 3 nig. „oically comprise trora 

weight, more typically compos ition S herein «« W i ___tioo. 

siated otherwrse, Ihe comp „„ mia l enzyme preparanon 

composition Stated ^ rf , comtnet c,al 

alw in eombinalion «i* one or mom ^ + , M> +10 7, ♦ U V*J 

„n j.nfi +128, + 1 33 - +156 ' - the numbering oi 

+109, +126, according to the n 

— '^ Ciim '.t WO 95,30010pnhnshed 

"I " The Procter & Oamhie Company. WO 
Movenber 9, W« ' 
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Novenber 9, IW5 by ^ ^ & ^ 

Nov e „ber9,l995b ylll eP ro c Kr& Oan,b le Comp my . 

Prefer P ro,eo,ytic en2ynles „ ^ ^ ^ ^ 

- those descnbed in European Paten. Appficafion Scrja| ^ „ ^ f ^ 
Apn, 8, ,987 (panicuwy pages ,7, 24 and ,8), ^ which „ cal|ed ^ 
B , and in Europe™ Patent Application ,99,404, Venegaa, pubUsbed October 29 ,986 
which refer, ,o a modified bacteria, serine proreo^c enzyme „ hi ch is cM . Protease 
A erem. Prorease A as disclosed in EP ,30,756 A, Janutny 9, ,985 and Prorease B as 
d 1 sc,„ S edi„EP303.761 A,Apr i ,28,,987andEP,30,756A. J a„ uaty , „ 8 5 

Peroxrdase enzymes may be used in combination with oxygen sources, eg 
percarbonate, perborate, hydrogen peroxide, etc., for Motion teaching" or mention' 
of transfer of dyes or pigments removed fiom substrates during the wash to othe, 
substrates present in ma wash ^ ^ ^ 
pemx. ase. ligm^, Md MlfmUm , suc „ „ ^ ^ ^.^.^ 

Peroxtdasccomaining detergent compositions are disclosed in WO 89099813 A October 

1 9, 1 989 to Novo and WO 89098 1 3 A to Novo. 

A range of enzyme materials and means fo, their incorporation into synthetic 
detergent compositions is also disclosed in WO 9307263 A and WO 9307760 A to 
Oenencor htemational, WO 8908694 A to Novo, and U.S. 3,553, , 39, Januat, 5, ,97, to 
McCarty e. al. Enzymes ate further disclosed in US. 4,,0,,457, Piace e, a,, July ,8 

978, a,d in US. 4,507,2,9, Hughes, March 26, ,985. Enzyme materiais useful for 
hqutd detergent fixations, and their incorporation into such formu,a.io„s, are 
dtsciosed in U.S. 4,26,,868, Hora e, a,, Apri , ,4, ,98,. Enzymes for use in detergents 
can be stabi.ized by various technique, Enzyme stabilization techniques are disclosed 
and exemplified in U.S. 3.600,3,9, Angus, ,7, ,97,. Oedge e, a,, EP ,99.405 and EP 
00,586, October 29, ,986, Venegas. Enzyme stabUization systems are a,so described 

for example, in U.S. 3,5,9,570. A usefitl Bacillus s„ am • • 

uaciui oacmus, sp ACI3 giving P roteases, xylanases 

and cellulases, is described in WO 9401532 A to Novo. 
Enzyme Stahtli^.™ gy^m 
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Enz^e-cnnuining, including bu, no. IM <o, *« composiuons, h^n may 
com p ri se ta abou, O.OOfV. . abou, .0%, preferabiy ft- abou, 0.005% » 
nJpreferabiy fto* abou, 0.0,% .o abou, 6%, by weigh, of - enzyme — 
V. The enzyme seizing sys,em can be an, seizing s,s,em who , 
c mpatible ^ ,be de^ve enzyme. Such a sys,em may be « » 
o,her formmahon acivea, or be added separa,e,y, e.g., b, me — « W 
m anufacurer of defcrgem-read, enzymes. Sueh subiUzing sysrems can, for — 
comprise « ion, boric acid, propy.ene g,yco,, she chain carbozyhc aads, bomme 
J and mizmzea .hereof, and are designed ,o address differ, s,abi,iza„on probiems 
dependmgonmezypeandphysicriformof.hede.ergen.composU.on 

One aabUizing approach is .he use of wa,er-so,ub,e sowces of ca. ,um and/or 
cesium ion, in me finished composes which provide such ions ,o *= enzy- 
CaL ions are gene* more effecrive ,han magnet ions and are . p^m 
if „ nl y one „pe of cauon « being used. Typica, dcergen, composes, espec aHy 

«,n comprize from abou, , ,o abou, ,0, preferab.y from abou, 2 ,0 - 
nteferab.y 1 abou, S .0 abou, U mmimo.es of caicium ion per U,er of orshe 

W e and -eis of enzyme, mcorpora,ed. Preferab, — ^ 
« magnesium sahs are =mp.oyed, inCuding for ezamp.e ca.com ch.on =, c*,um 
Uol caicium fonnare, caicium ma,a,e. caicium ma,ea,e, caicium hydrc^ an 
l ium aceu,ei mom genera,*, caicium su,fa,e or magnesium saUs correspond ,o ,h 

cafeium may be used, runner increased ieveis of Caicmrn an,. 

of certain types of surfactant. 

JL sizing approach is by « of bete specie, See Severson, US 
4 537 706 Borate stabilizers, when used, may be at .evels of up to 10% or more of the 
4 ' 537J , . nreWoically levelsofuptoabout3%byweightofboncacidor 
composition though more typically, levetso p 

,uch as borax or orthoborate are suitable for liquid detergent 
other borate compounds sucn as dui<^ 

; Subbed boric acids such as phenyibommc acid, bu— ae,d p- 
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levels of total boron in detergent compositions may be possible though the use of such 
substituted boron derivatives. 

Stabilizing systems of certain cleaning compositions may fiirther comprise from 0 
to about 10%, preferably from about 0.01% to about 6% by weight, of chlorine bleach 
scavengers, added to prevent chlorine bleach species present in many water supplies 
from attacking and inactivating the enzymes, especially under alkaline conditions. While 
chlorine levels in water may be small, typically in the range from about 0.5 ppm to about 
1.75 ppm, the available chlorine in the total volume of water that comes in contact with 
the enzyme, for example during fabric-washing, can be relatively large; accordingly, 
enzyme stability to chlorine in-use is sometimes problematic. Since perborate or 
percarbonate, which have the ability to react with chlorine bleach, may present in certain 
of the instant compositions in amounts accounted for separately from the stabilizing 
system, the use of additional stabilizers against chlorine, may, most generally, not be 
essential, though improved results may be obtainable from their use. Suitable chlorine 
scavenger anions are widely known and readily available, and, if used, can be salts 
containing ammonium cations with sulfite, bisulfite, thiosulfite, thiosulfate, iodide, etc. 
Antioxidants such as carbamate, ascorbate, etc., organic amines such as 
ethylenediaminetetracetic acid (EDTA) or alkali metal salt thereof, monoethanolamine 
(MEA), and mixtures thereof can likewise be used. Likewise, special enzyme inhibition 
systems can be incorporated such that different enzymes have maximum compatibility 
Other conventional scavengers such as bisulfate, nitrate, chloride, sources of hydrogen 
peroxide such as sodium perborate tetrahydrate, sodium perborate monohydrate and 
sodium percarbonate, as well as phosphate, condensed phosphate, acetate, benzoaie. 
citrate, formate, lactate, malate, tartrate, salicylate, etc., and mixtures thereof can be used 
if desired. In general, since the chlorine scavenger function can be performed b> 
ingredients separately listed under better recognized functions, (e.g., hydrogen peroxide 
sources), there is no absolute requirement to add a separate chlorine scavenger unless a 
compound performing that function to the desired extent is absent from an enzyme- 
containing embodiment of the invention; even then, the scavenger is added only for 
optimum results. Moreover, the formulator will exercise a chemist's normal skill in 



WO 99/49009 



PCT/IB99/00470 



34 

avoiding the use of any enzyme scavenger or stabilizer which is majorly incompatible, as 
formulated, with other reactive ingredients, if used. In relation to the use of ammonium 
salts, such salts can be simply admixed with the detergent composition but are prone to 
adsorb water and/or liberate ammonia during storage. Accordingly, such materials, if 
present, are desirably protected in a particle such as that described in US 4,652,392, 
Baginski et al. 
Builders 

Detergent builders can optionally be included in the compositions herein to assist 
in controlling mineral hardness. Inorganic as well as organic builders can be used. 
Builders are typically used in fabric laundering compositions to assist in the removal of 
particulate soils. 

The level of builder can vary widely depending upon the end use of the 
composition and its desired physical form. When present, the compositions will 
typically comprise at least about 1% builder. Liquid formulations typically comprise 
from about 5% to about 50%, more typically about 5% to about 30%, by weight, of 
detergent builder. Lower or higher levels of builder, however, are not meant to be 
excluded. 

Inorganic or P -containing detergent builders include, but are not limited to, the 
alkali metal, ammonium and alkanolammonium salts of polyphosphates (exemplified by 
the tripolyphosphates, pyrophosphates, and glassy polymeric meta-phosphates), 
phosphonates, phytic acid, silicates, carbonates (including bicarbonates and 
sesquicarbonates), sulphates, and aluminosilicates. However, non-phosphate builders are 
required in some locales. Importantly, the compositions herein function surprisingly 
well even in the presence of the so-called "weak" builders (as compared with phosphates) 
such as citrate, or in the so-called "underbuilt" situation that may occur with zeoliie or 
layered silicate builders. 

Examples of silicate builders are the alkali metal silicates, particularly those 
having a Si02:Na 2 0 ratio in the range 1.6:1 to 3.2:1 and layered silicates, such as the 
layered sodium silicates described in U.S. Patent 4,664,839. 
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Examples of carbonate builders are the alkaline earth and alkali metal carbonates 
as disclosed in German Patent Application No. 2,321,001 published on November 15 
1973. 

Aluminosilicate builders are useful in the present invention. Aluminosilicate 
builders include those having the empirical formula: 

M z (zA102) y ]xH20 

wherein z and y are integers of at least 6, the molar ratio of z to y is in the range from 1 .0 
to about 0.5, and x is an integer from about 1 5 to about 264. 

Useful aluminosilicate ion exchange materials are commercially available These 
aluminosilicates can be crystalline or amorphous in structure and can be naturally- 
occurring aluminosilicates or synthetically derived. A method for producing 
aluminosilicate ion exchange materials is disclosed in U.S. Patent 3,985,669, Krummel 
et al, issued October 12, 1976. Preferred synthetic crystalline aluminosilicate ion 
exchange materials useful herein are available under the designations Zeolite A, Zeolite 
P (B), Zeolite MAP and Zeolite X. In an especially preferred embodiment, the 
crystalline aluminosilicate ion exchange material has the formula: 

Na 12 [(A102)i2(Si02) 12 ]xH20 
wherein x is from about 20 to about 30, especially about 27. This material is known as 
Zeolite A. Dehydrated zeolites ( x - 0 - 10) may also be used herein. Preferably, the 
aluminosilicate has a particle size of about 0. 1-10 microns in diameter. 

Organic detergent builders suitable for the purposes of the present invention 
include, but are not restricted to, a wide variety of polycarboxylate compounds. As used 
herein, "polycarboxylate" refers to compounds having a plurality of carboxylate groups, 
preferably at least 3 carboxylates. Polycarboxylate builder can generally be added to the 
composition in acid form, but can also be added in the form of a neutralized salt. When 
utilized in salt form, alkali metals, such as sodium, potassium, and lithium, or 
alkanolammonium salts are preferred. 

Included among the polycarboxylate builders are a variety of categories of useful 
materials. One important category of polycarboxylate builders encompasses the ether 
polycarboxylates, including oxydisuccinate, as disclosed in Berg. U.S. Patent 3,128,237, 
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S« also "TMSrTDS- builders of U.S. »~ 4,663,7,, ,ssued ,o Bush « * on M^, 
„„ Sui«ab.e po.ycartoxyia.es also Mode cyclic expounds, ^ 
,987. bum. , k ^« Ascribed io U.S. Pateros 3,923.679; 3,835,163; 

alievclic compounds, such as those descnoeo 

^ r ^t- — - - — ttt; 

JL or — anhydHdc - edrylene . ainy, -M ^ ^ 
beLne-2 4, 6-,risu, P ho»ic acid, and carboKymerhyloxysucamc ac.d. * «,ous a 

arhvlenedismine .eUaacedc acid and ni.nlo.nace.ic acd, as we,, as po^bo 
J, .s mellLie acid, succinae acid, oxydUuecinic acid, po,yma,e,c acd, benzene U, 
„„c acid, carboxyn^yloxysuccinic acid, and soluble salrs ,h«eo 

Ciuare builders, e.g„ One acid and solub,. sate .hereof (pamurMy - 
„ t) , are P—are burlders of panice, hnponance for heavy 

i ♦ Hue to their availability from renewable resources an 

~ :r - - — - > - - 

COTbin r sui.b,e in dae de.er 8 e, composes of dae presear — .Che 3, 
d , C arbo^-oxa.,,6.h«anedioa.es and .he re,a.ed compounds d,sc,osed m US . ft- 
d.carboxy-.o , 086 UseM succinic acid builders include d.eC 3 - 

4,566.984, Bush, issued January 28, 1986. UseMsuc femd 

C20 airy, and alxenyl succinic aeids and saha A ^ 

impound of dds rype is dodecenylsuccmc acd. Specfe ^ 
k-iL include- laurylsuccna.e, myrisrylsuccnare, palmdylsuccmaK, 
builders inciucu. anrvlsucc nates 

dod ecenylsuccinate (preferred), 2-pentadecenylsuccinate, an the 

8 6200690.5/0 ) 200,263,pubUshedNove m ber5,l986. 

Other suitable polycarboxylates are disclosed m U.S. Patent 

• „ v, a .ch 13 1979 and in U.S. Patent 3,308,067, Diehl, .ssued 
Crutchfield et al, issued March 13, 1»« ana 

March 7. 1967. See also Diehl U.S. Patent 3,723,322. 
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acids. e.g„ C 12 -C I8 monocaAoxylic acids, can also be incorporared i„,„ 
*e compel a.o„e, or in combi„a, io „ wi,h 4. af oresaid buildcrs , 
and/or 0* succinare builders, ,0 provide addiUo™. builder ac,i» ity . Such use of far, 
«* «a generaUy resul, in a diminurion of sudsing, which should be ulcen i„,o accoua, 
by the formulator. 

In stations where phosphonra-based builders can be used, and especial,, ,„ ,„e 
formula,™ of bars used for hand-laundering operations, rhe various alkali mera, 
Phospbares such as rhe wCWmown sodium rripolyphosphares, sodium pyrophospha* 
and sodium ormophosphare can be used. Phospho„a,e bonders (see. for example U S 
Pareura 3J5W8,; 3,2,3,030; 3,422.021; 3.400.U8 ^ 3,422,137) can also be used. " 
Chelating A^ntc 

■n* detergent compositions herein may also optionally contain one or more .on 
and/or manganese che.ating agents. Such chelating agents can be selected from me 
group consisting of amino carboxylases, amino phosphonates, polyfunctionallv- 
subsmuted aromatic chelating agents and mixtures therein, all as hereinafter defined 
W.thout intending to be bound by theory, it is believed that the benefit of these materials 
•s due m pan to their exceptional ability to remove iron and manganese ions from 
washing solutions by formation of soluble chelates. 

Amino carboxylates useM as optional chdating ^ ^ 
ethylenediaminetetracetates, N-hydroxvethylethylenediaminetriacetates, nitnlo- 
tnacetates, emylenediarnine tetrapropnonates, triethylenetetxaaminehexacetates 
d-ethylenetriaminepentaacetates, and ethanoldiglycines, alkali metal, ammonium, and 
substituted ammonium salts therein and mixtures therein. 

Amino phosphonates are also suitable for use as chelating agents in the 
compositions of the invention and include emylenediammetetrakis 
(methylenephosphonates) as DEQUES!. Preferred, these amino phosphonates to not 
contain a!kyl or alkenyl groups with more than about 6 carbon atoms. 

Polyfunctionally-substituted aromatic chelating agents are also useful in the 
compositions herein. See U.S. Patent 3,812.044, issued May 21, 1974, to Connor et al 
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Preferred compos of Oris rype in acid form *e "* • S '' 2 ' 

CEDD^), especially the ( S,S, iso^ as described in U,. Pa.cn, 4,704,33, Ho,em*r 
l 1987 to Hartman and Perkins. 

" ' lf uto d. these chelating — -» -* — 

compositions. 

rH ., g^, l Rpmoval/Antw eQ^positioiLAg^ 

I , ! , amines having clay sol, removal and anuredepositton propemes. 
soluble ethoxylated amines having ) 

P,™olarv ethoxvlated amines axe further descnbed m U.S. 
Ktrael hylenep=ntan,ine. Exemplary eftox „ po{ day sol. 

Paten, 4,597.898, VanderMeer. issued July 1,1986. Another g, P 

.„■< are die catiooic compounds disclosed in cm p 
romoval-anliredeposilton agents are the , Q84 ottw clay soil 

Pa „, Application U.,965. OH «, Oosseliox.puhhs ed >™»^ ^ 

27, 1984; me zwinerionic polymers disclosed P 

, |, . ,q 8 4. ^ the amine oxides dMloseo in u 

a — * P " b " Sh£d 1 2 I Other Cay sol, removal andor am, 

4 , 548 ,744, Cornier, tss^ «^ ^ ^ hercin 

reposition agents known m me art can 
Another type of preferred ^deposition agent includes ,h= carboxy 
(CMC) materia., These materials are well known in the an. 
PM ymeric Di spersing Agents 
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Polymenc dispersing agents can advantageously be utilized at levels from about 
O.I0/0 to about 7o/o, by weight, in the compositions herein, especially in the presence of 
zeolite and/or layered silicate builder, Suitable polymeric dispersing agents include 
polymenc polycarboxylates and polyethylene g.ycols, although others known in the art 
can also be used. It is believed, though it is not intended to be limited by theory, that 
polymenc dispersing agents enhance overall detergent builder performance, when used 
m combination with other builders (including lower molecular weight polycarboxylates) 
by crystal growth inhibition, particulate soil release peptization, and anti-redeposition. 

Polymeric polycarboxylate materials can be prepared by polymerizing or 
copolymerizing suitable unsaturated monomers, preferably in their acid form 
Unsaturated monomeric acids that can be polymerized to form suitable polymeric 
polycarboxylates include acrylic acid, maleic acid (or maleic anhydride), fumaric acid, 
■tacomc acid, aconitic acid, mesaconic acid, citraconic acid and methylmalonic acid 
The presence in the polymeric polycarboxylates herein or monomeric segments 
containing no carboxylate radicals such as vinylmethyl ether, styrene, ethylene, etc. is 
suable provided that such segments do not constitute more than about Wo by weight. 

Particularly suitable polymeric polycarboxylates can be derived from acrylic acid. 
Such acrylic acid-based polymers which are useful herein are the water-soluble salts of 
polymerized acrylic acid. The average molecular weight of such polymers in the acid 
form preferably ranges from about 2,000 to 10,000, more preferably from about 4,000 to 
7,000 and most preferably from about 4,000 to 5,000. Water-soluble salts of such acrylic 
acid polymers can include, for example, the alkali metal, ammonium and substituted 
ammonium salt, Soluble polymers of this type are known materials. Use of 
polyacrylates of this type in detergent compositions has been disclosed, for example, in 
Diehl, U.S. Patent 3,308,067, issued march 7, 1 967. 

Acrylic/maleic-based copolymers may also be used as a preferred component of 
the dispersing/anti-redeposition agent. Such materials include the water-soluble salts of 
copolymers of acrylic acid and maleic acid. The average molecular weight of such 
copolymers in the acid form preferably ranges from about 2,000 to 100,000, more 
preferably from about 5,000 to 75,000, most preferably from about 7,000 to 65,000. The 
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*, ,o ,.. «- preferably from abou, .*. » «. «■ -| - - 

acinic add copo.ymers can Mud, for examp,e, * -* 

2— - — - — — -• soh,bte tt: 

ITrype known ma B Ha,s which are deseed in Ea.op.aa Pa.cn. Apphcuuon N ■ 
1986 , which aiso describe such po.ymers conning hydroxypmpyUcry, - *« 

useM « — — - -ho. ; 5 

m a,eria,s arc a,so disclosed in EP .93,360, inCuding, for example, «h« 
terpolvmer of acty Hc/maleic/vinyl alcohol. 

PEG can exhibit dispersing agen, performance as we,, aa ac, as a Cay sod remov^- 
Lredeposihon agen,. Typiea, — weigh, rangea for ,ese purposes . -P - 
abou, 500 ,o aboa, ,00,000, preferahiy from abou, 1,000 ,o ahou, 50,000, more 
nreferablv from about 1 ,500 to about 10,000. 

conj „nc,ioI 1 aeo,i,e hodders. Dispersing agen,s such as po,yaspa«a,e prefemh,y 
have a molecular weigh, (avg.) of abou, 10,000. 

^T al brigmeners or orner bngh,ening or whitening agents kno.rr in me „ 

to de,ergen, composhions herein Commercial oprica, brtghlenera ^ ^ 
ta ure preaen, invenrion can he classified in,o subgroups, whrch ^ « " " 
Lslly hmited ,o, derives of s,i,be„e, pyraaohne, — £££ 
^aecvanines, d— phene-5,5^de. azoles, a- and 6-m m = 
„,.s and omer misceUaneous agen,s. Examp.es of such bngmener « 
d:::: L'-The Product and AppHcafion of Huorescen, Brigh,emn g Agen. , M. 

Zahradnik, PubUshed by 3ohn Witey & Sons, New York (,982). 

Specific examp.es of optica, hngh.eners which are useM m me presen 
„ identified in U.S. Pa.en, 4.790,856, issued ,o *,xon on 

compositions are ihose identified in u. 
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December 13, 1988. These brighteners include the PHORWHITE series of brighteners 
from Verona. Other brighteners disclosed in this reference include: Tinopal UNPA 
Tinopal CBS and Tinopal 5BM; available from Ciba-Geigy; Artie White CC and Artie 
White CWD, available from Hilton-Davis, located in Italy; the 2-(4-stryl-phenyl)-2H- 
naptholfU-dJtriazoles; 4,4'-bis- (l,2,3-tria 2 ol-2-yl).stil- benes; 4,4'-bis(str y l)bisphenyls; 
and the aminocoumarins. Specific examples of these brighteners include 4-methyl-7- 
diethyl- amino coumarin; l,2-bis(-venzimidazoi-2-yl)ethylene; 1,3-diphenyl-phrazolines; 
2,5-bis(benzoxazol-2-yi)thiophene; 2-str>'l-napth-[l,2-d]oxazole; and 2-(stilbene-4-yl). 
2H-naphtho- [1,2-djtriazole. See also U.S. Patent 3,646,015, issued February 29, 1972 to 
Hamilton. Anionic brighteners are preferred herein. 
Suds Supp ressor*; 

Compounds for reducing or suppressing the formation of suds can be 
incorporated into the compositions of the present invention. Suds suppression can be of 
particular importance in the so-called "high concentration cleaning process" as described 
in U.S. 4,489,455 and 4,489,574 and in front-loading European-style washing machines. 

A wide variety of materials may be used as suds suppressors, and suds 
suppressors are well known to those skilled in the art. See, for example, Kirk Othmer 
Encyclopedia of Chemical Technology, Third Edition, Volume 7, pages 430-447 (John 
Wiley & Sons, Inc., 1979). One category of suds suppressor of particular interest 
encompasses monocarboxylic fatty acid and soluble salts therein. See U.S. Patent 
2,954,347, issued September 27, 1960 to Wayne St. John. The monocarboxylic fatty 
acids and salts thereof used as suds suppressor typically have hydrocarbyl chains of 1 0 to 
about 24 carbon atoms, preferably 12 to 18 carbon atoms. Suitable salts include the 
alkali metal salts such as sodium, potassium, and lithium salts, and ammonium and 
alkanolammonium salts. 

The detergent compositions herein may also contain non-surfactant suds 
suppressors. These include, for example: high molecular weight hydrocarbons such as 
paraffin, fatty acid esters (e.g., fatty acid triglycerides), fatty acid esters of monovalent 
alcohols, aliphatic C 18 -C 40 ketones (e.g., stearone), etc. Other suds inhibitors include 
N-aJkylated amino triazines such as tri- to hexa-alkylmelamines or di- to tetra- 
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alkyldiamine chlortriazines formed as products of cyanuric chloride with two or three 
m oles of a primary or secondary amine containing I to 24 carbon atoms, propylene 
oxide and monostearyl phosphates such as monostearyl alcohol phosphate ester and 
monostearyl di-alkali metal (e.g., K, Na, and Li) phosphates and phosphate esters. The 
hydrocarbons such as paraffin and haloparaffin can be utilized in liquid form. The liquid 
hydrocarbons will be liquid at room temperature and atmospheric pressure, and wul have 
a pour point in the range of about -40°C and about 50°C, and a minimum bomng pomt 
not less than about 110°C (atmospheric pressure). It is also known to ut,hze waxy 
hydrocarbon, preferably having a melting point below about 100°C. The hydrocarbons 
constitute a preferred category of suds suppressor for detergent composes. 
Hydrocarbon suds suppressors are described, for example, in U.S. Patent 4,265,779, 
issued May 5, 1981 to Gandolfo et al. The hydrocarbons, thus, include ahphauc, 
alicyclic, aromatic, and heterocyclic saturated or unsaturated hydrocarbons havmg from 
about 12 to about 70 carbon atoms. The term "paraffin," as used in this suds suppressor 
discussion, is intended to include mixtures of true paraffins and cyclic hydrocarbons. 

The preferred category of non-surfactant suds suppressors compnses sthcone 
suds suppressors. This category includes the use of polyorganosiloxane oils, such as 
polydimethylsiloxane, dispersions or emulsions of polyorganosiloxane oils or resms, and 
combinations of polyorganosiloxane with silica particles wherein the polyorganos.loxane 
is chemisorbed or msed onto the silica. Silicone suds suppressors are well know, m the 
art and are, for example, disclosed in U.S. Patent 4,265,779, issued May 5, 1981 to 
Gandolfo et al and European Patent Application No. 89307851.9, published February 7. 

1990, by Starch, M.S. 

Other silicone suds suppressors a* disced in U.S. Patent 3,455.839 wn,ch 
re ,a,« .0 compositions and processes for defoaming aqueous so.uUons by incorporate 
therein small amounts of polydimethylsiloxane fluids. 

Mixtures of silicone and silanated silica are described, for instance, m Gennan 
Patent Application DOS 2,124,526. Silicone defoamers and suds controlling agents » 
panular detergent composition, « disclosed in U.S. Patent 3,953,672, Bartolona e, al. 
mi in U.S. Patent 4,652,392, Baginski ct al, issued March 24, 1987. 
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An exemplary silicone based suds suppressor for use herein is a suds suppressing 
amount of a suds controlling agent consisting essentially of: 

(i) polydimethylsiloxane fluid having a viscosity of from about 20 cs. to about 
1,500 cs. at 25°C; 

(ii) from about 5 to about 50 parts per 100 parts by weight of (i) of siloxane 
resin composed of (CH 3 ) 3 Si0 1/2 units of Si0 2 units in a ratio of from 
(CH 3 ) 3 Si0 1/2 units and to Si0 2 units of from about 0.6:1 to about 1.2:1; 
and 

(iii) from about 1 to about 20 parts per 100 parts by weight of (i) of a solid silica 
gel. 

In the preferred silicone suds suppressor used herein, the solvent for a continuous 
Phase ,s made up of certain polyethylene glycols or polyethylene-polypropylene glycol 
copolymers or mixtures thereof (preferred), or polypropylene glycol. The primary 
silicone suds suppressor is branched/'crosslinked and preferably not linear. 

To illustrate this point further, typical liquid laundry detergent compositions with 
controlled suds will optionally comprise from about 0.001 to about 1, preferably from 
about 0.01 to about 0.7, most preferably from about 0.05 to about 0.5, weight % of said 
s.hcone suds suppressor, which comprises (1) a nonaqueous emulsion of a primary 
anffoam agent which is a mixture of (a) a polyorganosiloxane, (b) a resinous siloxane or 
a s.licone resin-producing silicone compound, (c) a finely divided filler material, and ,d> 
a catalyst to promote the reaction of mixture components (a), (b) and (c), to form 
s.lanolates; (2) at least one nonionic silicone surfactant; and (3) polyethylene glycol or a 
copolymer of polyethylene-polypropylene glycol having a solubility in water at room 
temperature of more than about 2 weight %; and without polypropylene glycol. Similar 
amounts can be used in granular compositions, gels, etc. See also U.S. Paten.s 
4,978,471, Starch, issued December 18, 1990, and 4,983,316, Starch, issued January 8. 
1991, 5,288,43 1, Huber et al., issued February 22, 1994, and U.S. Patents 4,639,489 and 
4,749,740, Aizawa et al at column 1, line 46 through column 4, line 35. 

The silicone suds suppressor herein preferably comprises polyethylene glycol and 
a copolymer of polyethylene glycol/polypropylene glycol, all having an average 
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molecular weight of less than about 1,000, preferably between about 100 and 800. The 
polyethylene glycol and polyethylene/polypropylene copolymers herein have a solubmty 
in water at room temperature of more than about 2 weight %, preferably more than about 
5 weight %. 

The preferred solvent herein is polyethylene glycol having an average molecular 
weight of less than about 1,000, more preferably between about 100 and 800, most 
preferably between 200 and 400, and a copolymer of polyethylene glycol/polypropylene 
glycol preferably PPG 200/PEG 300. Preferred is a weight ratio of between about 1:1 
and 1:10, most preferably between 1:3 and 1:6, of polyethylene glycol xopolymer of 
polyethylene-polypropylene glycol . 

The preferred silicone suds suppressors used herein do not contain polypropylene 
glycol, particularly of 4,000 molecular weight, They also preferably do not contain 
block copolymers of ethylene oxide and propylene oxide, like PLURONIC L101. 

Other suds suppressors useful herein comprise the secondary alcohols (e.g., 2- 
alkyl alkanols) and mixtures of such alcohols with silicone oils, such as the silicones 
disclosed in U.S. 4,798,679. 4,075,118 and EP 150,872. The secondary alcohols include 
the C 6 -C 16 alkyl alcohols having a Cl -C l6 chain. A preferred alcohol is 2-butyl 
octanol, which is available from Condea under the trademark ISOFOL 12. Mixtures of 
secondarv alcohols are available under the trademark ISALCHEM 123 from Enichem. 
Mixed suds suppressors typically comprise mixtures of alcohol + silicone at a we.ght 
ratio of 1:5 to 5:1. 

For any detergent compositions to be used in automatic laundry washmg 
machines, suds should not form to the extent that they overflow the washing machme. 
Suds suppressors, when utilized, are preferably present in a "suds suppressing amount. 
By "suds suppressing amount" is meant that the formulator of the composition can select 
an amount of this suds controlling agent that will sufficiently control the suds to result m 
a low-sudsing laundry detergent for use in automatic laundry washing machines. 

The compositions herein will generally comprise from 0% to about 5% of suds 
suppressor. When utilized as suds suppressors, monocarboxylic fatty acids, and salts 
.herein, will be present typically in amounts up to about 5%, by weight, of the detergent 
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composition. Preferably, from about 0.5% to about 3 y nf r h. 

—r is uti,i 2ed . Silicone suds suppressed ^ -~ y iate suds 
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used. This upper limit is practical in nature due ^ * 

and effectiveness of Zl^^^******" 
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„ i • , J herein > th «e weight percentace 
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ys of U.S. Pa,e„,<,062,647, Storm a» d NirschJ , issued 

lit ~ ,iy 6bric cie ^" 8 - c,ay « * - - 

Dve Transfer rnt,; h iting A prn ,. 

*». fa „. ttansftr of dyes ffom M£ fabrfc ^ ^ ^ 

G«^. such dye ^ Mbi , ing agenB jndude 
^ P o, yamjne N . Mide polymers , copo|ymers of N . vjny|py[io|idone ^ 

n y , lmidKole , manganesc phthalocyailille> rmmH _ ^ mix ^ [f ^ 

to. age„,s ^ comprise from abou , Mm b about ^ w£ . ehi ^ ^ 



PCT/1B99/0O47O 

WO 99/49009 

46 

0.05% to about 2%. nre fened for use herein 

Tm)Iv ^ oolyamine N-oxide polymers preterre 
More specifically, the poiyam p w a 

. , .^^inp structural formula: R-A* r. 
contain unto having the followmg suuc ^ fo m 

<he lowing m ^ combinalion 

toeof ,0 which .he nttrogen of .he O , P r fc ^ 

rr;;r„-:r-r:— . — - — 

thetC ° f ' w rented by the following general structures: 

The N-0 group can be representee oy 

0 ? 
(Ra)z 

- - * « - r:.:r:rr;^.ri: 

combinations thereof; x, y and z are . ^ ^ of the 

f,nv of the aforementioned groups. mc« 
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. , . . n v a <10, preferably pKa</,muic F 
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" — ' Cr^r-T^ > — range of 500 to 
polymerization. Typicaii>, . 
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1,000,000; more preferred 1,000 to 500,000; most preferred 5,000 to 100,000. This 
preferred class of materials can be referred to as "PVNO". 

The most -preferred polyamine N-oxide useful in the detergent compositions 
herein is poiy(4-vinylpyridine-N-oxide) which as an average molecular weight of about 
50,000 and an amine to amine N-oxide ratio of about 1 :4. 

Copolymers of N-vinylpyrrolidone and N-vinylimidazole polymers (referred to as 
a class as "PVPVI") are also preferred for use herein. Preferably the PVPVI has an 
average molecular weight range from 5,000 to 1,000,000, more preferably from 5,000 to 
200,000, and most preferably from 10,000 to 20,000. (The average molecular weight 
range is determined by light scattering as described in Barth, et al., Chemical Analysis . 
Vol 113. "Modern Methods of Polymer Characterization", the disclosures of which are 
incorporated herein by reference.) The PVPVI copolymers typically have a molar ratio of 
N-vinylimidazole to N-vinylpyrrolidone from 1:1 to 0.2:1, more preferably from 0.8:1 to 
0.3:1, most preferably from 0.6:1 to 0.4:1. These copolymers can be either linear or 
branched. 

The present invention compositions also may employ a polyvinylpyrrolidone 
("PVP") having an average molecular weight of from about 5,000 to about 400,000, 
preferably from about 5,000 to about 200,000, and more preferably from about 5,000 to 
about 50,000. PVP's are known to persons skilled in the detergent field; see, for example, 
EP-A-262,897 and EP-A-256,696, incorporated herein by reference. Compositions 
containing PVP can also contain polyethylene glycol ("PEG") having an average 
molecular weight from about 500 to about 100,000, preferably from about 1,000 to about 
10,000. Preferably, the ratio of PEG to PVP on a ppm basis delivered in wash solutions 
is from about 2:1 to about 50:1, and more preferably from about 3:1 to about 10:1. 

The detergent compositions herein may also optionally contain from about 
0.005% to 5% by weight of certain types of hydrophilic optical brighteners which also 
provide a dye transfer inhibition action. If used, the compositions herein will preferably 
comprise from about 0.01% to 1% by weight of such optical brighteners. 

The hydrophilic optical brighteners useful in the present invention are those 
having the structural formula: 



WO 99/49009 



48 



PCT/1B99/00470 



\_ N , H H . . N— ( 

r/ S0 3 M SO3M R, 

wherein Ri is selected from anilino, N-2-bis-hydroxyethyl and NH-2-hydroxyethyl; R 2 is 
selected from N-2-bis-hydroxyethyl, N-2-hydroxyethyl-N-methylamino, morphilino, 
chloro and amino; and M is a salt-forming cation such as sodium or potassium. 

When in the above formula, R t is anilino, R2 is N-2-bis-hydroxyethyl and M is a 
cation such as sodium, the brightener is 4,4 , ,-bis[(4-anilino-6.(N-2-bis-hydroxyethyl)-s- 
triazine-2-yl)amino]-2,2'-stilbenedisulfonic acid and disodium salt. This particular 
brightener species is commercially marketed under the tradename Tinopal-UNPA-GX by 
Ciba-Geigy Corporation. Tinopal-UNPA-GX is the preferred hydrophilic optical 
brightener useful in the detergent compositions herein. 

When in the above formula, Ri is anilino, R2 is N-2-hydroxyethyl-N-2- 
methylamino and M is a cation such as sodium, the brightener is 4,4'-bis[(4-anilino-6-(N- 
2-hydroxyethyl-N-methylamino)-s-triazine-2-yl)amino]2,2'-stilbenedisulfonic acid 
disodium salt. This particular brightener species is commercially marketed under the 
tradename Tinopal 5BM-GX by Ciba-Geigy Corporation. 

When in the above formula, Ri is anilino, R2 is morphilino and M is a cation 
such as sodium, the brightener is 4,4'-bis[(4-anilino-6-morphilino-s-triazine-2- 
yl)amino]2,2 , -stilbenedisulfonic acid, sodium salt. This particular brightener species is 
commercially marketed under the tradename Tinopal AMS-GX by Ciba Geigy 
Corporation. 

The specific optical brightener species selected for use in the present invention 
provide especially effective dye transfer inhibition performance benefits when used in 
combination with the selected polymeric dye transfer inhibiting agents hereinbefore 
described. The combination of such selected polymeric materials (e.g., PVNO and or 
PVPVI) with such selected optical brighteners (e.g., Tinopal UNPA-GX, Tinopal 5BM- 
GX and/or Tinopal AMS-GX) provides significantly better dye transfer inhibition in 
aqueous wash solutions than does either of these two detergent composition components 
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EXAMPt F 1 



" / mU " d "** ' O— head, 

»nnec,ed ,o a confer ( IW-O-Watch™, ,2 R) , sparglng ^ md 

«tau-. SIirar is added po W e*v.enein,i„e> MW , 8 00 
mole). EthyIen e oxide gas (L, qui d Carbonic,) is added via , he s „ ing ^ mder 
■ app_, y ,40O C wid, vny rapid stjrring a we . ght 

C-esponding ,„ ,. 2 ethoxy ^ „ ^ A 50g po ni o„ o, dtis veUow gel* 
ma,™, , saved. To *, rentai„u, g „,a,eria, is added poussiuen 
M«. 0. Og, 0.0053 m o,, aft „ d, e ^ hydloxjde ^ ethyiMe ^ 
added as described above unu, a weigh, gain of ^ ^ § ^ of , ? 

e<ho* y uni, s) isob, a i„ed. A 53g portion of this brown viscous liquid is saved. Edwlene 
oxtde ,s added to the rentaining pterin, as described above until a weigh, gain of 35 * 
(correspond^ ,„ . , olal of 7 , ethoxy ^ „ ^ ^ ^ ^ ^ ^ ^ 
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• Hvdroxide in the latter two samples is neutralized by adding the 
liquid. The potassium hydroxide in me 

theoretical amounts of methanesulfonic acid. 

EXAMPLE 2 

QgatgBiz a tion of PEUSQOEl ,w,c stirring bar is added 

^T^^neyer flask equipped with a magnetic stimng 

having a molecular weight of 1800 which is further modified by 
polyethyleneimine having a molec (p£I 

e—tion to a degree of approximately 7 

WOO. B 7 ) G07.3g, 0,90 mol nitrogen, prepared as in Example ) 

, if t n« 3a 0 224 mol) is added in one portion to the rapia y 
g ). Dimethyl sulfate (28.3g, 0 m > overnight. The 

w k s. then stoppered and stirred at room temperature ovenug 
solution, which is then stoppere ^ 
acetonitrileisremovedby rotary evaporation at about 60 ,* J 
of solvent using a Kugelrohr apparatus at approximately 80 C ford ^ 

■ J mn terial as a dark brown viscous liquid, ine 

tei red par«y <,—d ma-end - . (fce absenK of , 

(D 2 0, spectrnm obtained on a samp.e of the reac ,.nP 

. es.,,™ coitesronding to dimethyl sulfate, me 
carbon resonance at -58ppm correspon B ethylenes 
„ shows a p.«U. shifting of the resonance a, about PP- 

!«. - uniuatemized -W- >- » aPPr ° MM,ely " 



EXAMPLE 3 



E2Iinanonofam^^ m90netic sUrri ng bar is added 

— 7 «""" ^ <*' m,r ° 8en ( " of a 30 «. % — - — ■ 106 

as in Example I), and hydrogen peroxiae , . . - 

stirTed at room 

„u 1 H-NMR (D 2 0) spectrum obtained on a samp 
temperature overnight. H"^^ 



WO 99/49009 

PCT7IB99/00470 



51 



mixture indicates complete conversion. The resonan 

-Jacent to un 0XJdi2ed ^ ^ £ ~ «- «> —e protons 
-3-5 p pm . To the reaction solution is add H § P ° Siti ° n 31 ^ Ppm t0 

— - - solution is 2z ; : :r mate,y 5 8 ° f °- 5% pd - — 

The solution is tested and fo und,o he t 3 

The material as obtained is suitablv stored as a 5 " ^ *~ 

a 5 u/ " ac "« solution in water. 



EXAMPLE 4 



To a 500 ml Erlenmeyer flask equipped yZ, , 

navf„ 8 a moiecuia, wXToo "T" * " ^ 

. oa degree of about 7 eta , ** " ^ modifte<i ^ 

8 . ~0,0 mo, oxidise ^ ^ J™ ^« — 030 
- - - H soimion i„ wate, 0 , 23 ^ „™ ~ « . 

afler an initial exomerm Ore so.ution „ slirred „ ' ^ ^ "** ' ! 

complete conversion of me „ * reaC " 0n mixWre indi ^ 

o^eo in *. " 2 ~ ~ " - — P-iou* 

^ of animate 7 ppm 1 " ^ ^ ^ * ' — 
« « 0" aiomina pene^ ilZTH ' T ~* $ 6 ' 
approximate, 3 days. Tae soiuflon is resjl f ^ " ^ * 

«~ Paper, desired mateHa X 8 T of I ! ° " "* ^ * 

of me mdngerta oxidized «. • j8/ " ° f ,he ""'o^ ouatenfeed and 62% 
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EXAMPLE 5 

mmm^^ 1 A dma , gallon — » aWess slKl 

-^-^^to is conduced a ^ va cuunr and 

^ of ,200 e,ua.,ng to *- aeared and ^ - * <* 

applying vacuum .0 mmus 28 H. ^ «, hea ted » 

,L vendng - atmospheric pressure). * „ charged ^ niuogen » 

Aft5r r:i : ^ aoonUOS-C ' - 

ab ou, 250 psia «*» *» ^ while ctose ly monitoring ft. -*« 

add ed ,0 the — « "* ° ' : e ra< , ^ ethylene oxide pump > — 

off and cooling is «M - »- « "T^ 100 md UO »C * *■ "»» 

pressure is allowed to gradually ' nCt *^^ charged to the autoclave (roughly equivalent to 
of 75 0 gretns of edtylene oxide has hee c a, ^ ^ 10 U0 

Next, vacuum is «—* f - "V medianol solution (..74 ntoles. 
a • , 76B ofa25%sodiummelhoxide 1 nrn T etto xide 

Cwhileintrodt 1 etng376gof „ itrogen functroos). Tne m 

>0 acW eve a .0% -** ^ ^ ^ then the autoclave rempe.au.. 

soloti on issued into *e autoclav. u..d- 
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""roller wpote is ,„ |M 

7" The o gi ,a WrpOTOrjs ^ " ~ » *• power 

— ' fro » «» . an, to v L ity o I" 8radUa " ) ' " me ' han<>1 " 

*» . hour indiraling » , i,KreaSK "* s »°«^ - 

*n- ** -tap. „ 250 psia Md , hen '» '« -c -vile , - w „ g 

o^ed ,o 200 psia wlh ^ Ve " ,ed * — ~ The autoclave ,, 
incrementally as before while close.v m • • ^ " at °' m ,hc au '°o'ove 

- filing any ttmperature " 8 *• |»P-«« berween 1 00 and 1,0 - C 

«*> . of erhy,™ oxWt J Ate the addition of 

° C ^ mi ^o «tad for an addittonal hou, ^ temPCTa "'" : i5 **— 1 "> 1 1 » 
71,5 'oaodoa mixmre i, * en col|ected . 

"ansferred i M0 a 22 L uvea neck rou id . ^ C °" ai ™ on" eventually 

^i«on. The strong alkali catalyses newt! TT *" °"< 

«* 7* reaction tn^l~ ^ 8 «* 
"en gas (argon or nitrogen) ^ , "> """"a about 100 an. ft. of 

^-'"^gand^:^^ " - - ~- 

^.Z^ ^ " ^ - — in glass co„ a ,„„ s 

In other preparations the neutralist' 

-aator before diseharging the product. de ° d ° riZa ' i0n " «-"«*«• the 

°1.er examples such as PEI ,200 P,< 

Prepay by the above method by adjust „ ^ PE ' ' 2 °° E0 «■» * 

e*yla„e oxide used in tbe reaction " d « h <™ ™>™ »' 
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EXAMPLE 6 



9jm^^ m . baris added 

. ^eyer fl^ & ^T/T^ mol nitrogen, 

To a 500ml etlenmeyer (2 48.4g, 0.70/ m 

8 . 48g , 0.067 mol) • *** * ovemi8b , The ace— rrle » • 

spectrum — * *— * ^ s hinurg of ft. - *» 
iHWHOWm*— „' o -,.0ppm. 

EXAMPLE 7 

U e emotion , coodu* pKsswe meaMOT nt « 

nK or **~ on a - - « * ^ 

p0I „p to dae autoclave^*-- 

V, engine (PE^^SHOK^.^ ^ 
, 250 . portion of polyetrty of ^ m er an 

-.M of «0 equating » about 0-« js fen sealed and 

„„.. cu lar weight or o" i _ autoclave is 

average molecular dded w fte autoclave. The wrrh 

roolK of ntmogen funo °*> ' ^ 2 ,. Hg fo«o«d h^= ^ 

p„ged of air <* «*- ^ „ ^ pressure, The aUocl 

nitrogen ,o «0 psia, *=» 
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heated to 130 while app Iyinov 

and cooling i s appIi . w rat e. Tfce ethylene oxid* 

action exotherm n. PP " ed t0 '»™ any temperature ,W ' X ' depum P 

- „o -c Md lhe autMlaye ^ the K J 

»"»• — b ap p , ied t0 remove » * for an ^ ^ ^ 

» achieve . ,„ ca ~e in TOthano , 

«*. «. Mcked into J ^ *- PH. nino 8 e„ ^ ,0 -; 2 

L 3nd pressu *. Agitator power , „ monitored aJ ong ^ 

~ is *» fc , loc : v :;; d ' tm — — « Lr; 

V '«"n is removed ^ «**., 30 

ch *S«f Willi nitrogen ,o 250 • " COoled » '05 ° C whi, • • 

K^id with nitrogen Ft?, i f^^urc. Yh Q autoclave 

* WWe just °t is * — » . e „ i 

- «— H any temperatUfe ^ - *m P erature ^ ^ ^ 

approximately 5725 0 , L t0 reactior > exotherm Aft u 

oxide 8 Cthy,ene oxi de (resulting ■ addition * 

oxide per mole of PFr „•„ suiting in a totaj of on m . 

ot "EI nitrogen function) i s acJl : J 20 mo,es «>f ethylene 

ls increased to 1 in »r Jt « achieved over several 

t0 l ° C ^ d ^^turestirredf 0ranaffH .. ^ ^ tem P^ture 

r °« an additional hour. 
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• and eventually 

• we is then collected In nitrogen purged centers ^ 

* mlX " • L nec* round bottled W acid 

transferred into a 22 L three tr , Uzed by adding 60 g methanesu 

The strong alkali catalyst ,s neutralized by l00 cu. ft. of 

aeitation. The strong « deodorized by passing <* 

The fmal reaction product 

— — — r - — - tomposi,ioos acc0Idin8 '° 

The following describe tug* 
the present invention: 

TABLE! 
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1 . E 9 Ethoxylated Alcohols as sold by the Shell Oil Co. 

2. Ethoxylated tetraethylenepentamine (PEI 189 E^Ejg) according to U.S. 4,597,898 
Vander Meer issued July 1, 1986. 

3. Bleach stable variant of BPN' (Protease A-BSV) as disclosed in EP 130,756 A 
January 9, 1985. 

4. Subtilisin 309 Loop Region 6 variant. 

5. Proteolytic enzyme as sold by Novo. 

6. Polyamine according to Example 7 (PEI 600 E20). 

7. Polyamine according to Example 5 (PEI 1 200 E20). 

8. Balance to 100% can, for example, include minors like optical brightener, perfume, 
suds suppresser, soil dispersant, chelating agents, dye transfer inhibiting agents, 
additional water, and fillers, including CaC0 3 , talc, silicates, etc. 



TABLE II 

weight % 





| Ingredient 


12 


13 


.4 


" 1 
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Polyhydroxy Coco-Fatty Acid Amide 



3.65 



3.50 




1 E 9 Ethoxylated Alcohols as sold by the Shell Oil Co. 
2. Bleach stable variant of BPN" (Protease A-BSV) as disclosed in EP 130,756 A 

January 9, 1985. 
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3. Subtilisin 309 Loop Region 6 variant. 

4. Proteolytic enzyme as sold by Novo. 

5. Polyamine according to Example 1 (PEI 1200 E7). 

6. Polyamine according to Example 7 (PEI 600 E20). 

7. Balance to 100% can, for example, include minors like optical brightener, perfume, 
suds suppresser, soil dispersant, chelating agents, dye transfer inhibiting agents, 
additional water, and fillers, including CaC(>j, talc, silicates, etc. 



TABLE III 



in^reQicni 


1 £ 
10 


17 


1 O 

18 


f CI 

19 


aoaium M4"M5 Alconol htnoxyiate 


1 t An 

13.00 






8.43 


ovjuiuiii j 2. 1 j /iivunui tLuiUAyiaie 

E2 5 Sulfate 




1 5.UU 


1 1 AH 
13.UU 




Sodium C12-C13 linear alkylbenzene 
sulfonate 


9.86 






8.43 


Fatty Acid (C12-C14) 




2.00 


2.00 


2.95 


CJ2-C13 Alcohol Ethoxylate E9 








3.37 


C 1 0 Amidopropyl Amine 






0.80 




NEODOL 23-9 1 


2.22 


2.00 


1.60 




Alkyl N-Methyl Glucose Amide 




5.00 


2.50 




Citric Acid 


7.10 


3.00 


3.00 


3.37 


Ethanol 


1.92 


3.52 


3.41 


1.47 


Monoethanolamine 


0.71 


1.09 


1.00 


1.05 


Propanediol 


4.86 


8.00 


6.51 


6.00 


Boric Acid 


2.22 


3.30 


2.50 




Ethoxylated Tetraethylenepentamine 


1.18 


1.18 




1.48 


Sodium Cumene Sulfonate 


1.80 


3.00 




3.00 
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Sodium Toluene Sulfonate 




- 


2.50 


- 


NaOH 


6.60 


2.82 


2.90 


2.10 


Dodecyltrimethylammonium Chloride 


- 






0.51 


Sodium Tartrate Mono and Di-succinate 


-- 


- 


- 


3.37 


Sodium Formate 


- 


- 


- 


0.32 


Protease 


0.88 


0.88 


- 


— 


Protease subtilisin 309 variant- 5 




- 


0.78 


0.56 


HEDP 


0.3 


0.7 


1.5 


2.5 


Polyamine* 


0.50 


2.00 






Polyamine^ 


1.50 




2.00 


3.00 ! 


Water<> 


balance 


balance 


balance 


balance 



1 . E9 Ethoxylated Alcohols as sold by the Shell Oil Co. 

2. Protease B variant of BPN' wherein Tyr 2 1 7 is replaced with Leu. 

3. Subtilisin 309 variant having a modified amino acid sequence of subtilisin 309 wild- 



type amino acid sequence wherein substitutions occur at one or more of positions 
194,195,196,199 or 200. 

4. Polyamine according to Example 4. 

5. Polyamine according to Example 7. 

6. Balance to 100% can, for example, include minors like optical brightener, perfume, 
suds suppresses soil dispersant, chelating agents, dye transfer inhibiting agents, 
additional water, and fillers, including CaC03, talc, silicates, etc. 



TABLE IV 



Ineredient 


20 


21 


22 


23 


Sodium C14-C15 Alcohol Ethoxylate 
E 2.25 Sulfate 


13.00 






8.43 


Sodium C12-C15 Alcohol Ethoxylate 
E 2 .5 Sulfate 




18.00 


13.00 
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2. Protease B variant of BPN' wherein Tyr 2 1 7 is replaced with Leu. 

3. Subtilisin 309 variant having a modified amino acid sequence of subtilisin 309 wild- 
type amino acid sequence wherein substitutions occur at one or more of positions 
194, 195, 196, 199 or 200. 
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4. Polyamine according to Example 7. 

6. Balance lo 100% can, far example, ^ 
Mds suppresser, soil — «~ *• 
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TABLE V 



Ingredients 


124 


25 


1 26 


27 


28 


Polyhydroxy coco-fatty acid amide 


3.50 


3.50 


3.15 


3.50 


3.00 


NEODOL 23-9 1 


2.00 


0.60 


2.00 


0.60 


0.60 


C25 Aikyl ethoxylate sulphate 


19.00 


19.40 


19.00 


17.40 


14.00 


C25 Alkyl sulfate 


- 


— 


1 ~~ 


2.85 


2.30 


C\q -Aminopropylamide 


-- 


-- 


— 


0.75 


0.50 


Citric acid — — ______ 


3.00 


3.00 


3.00 


3.00 


3.00 


Tallow fatty acid 


2.00 


2.00 


2.00 


2.00 


2.00 


Ethanol 


3.41 


3.47 


3.34 


3.59 


2.93 


Propanediol 


[6.22 


6.35 


[6.21 


6.56 


5.75 


Monomethanol amine 


1.00 


0.50 


0.50 


0.50 


0.50 


Sodium hydroxide 


3.05 


2.40 


2.40 


2.40 


2.40 


Sodium p-toluene sulfonate 


2.50 


2.25 


2.25 


2.25 


2.25 


Borax 


2.50 


2.50 


2.50 


2.50 


2.50 


Protease 1 f 


0.88 


0.88 


0.88 


0.88 


0.88 


Lipolase J j 


0.04 


0.12 


0.12 


0.12 


0.12 


Duramyl 4 


0.10 


0.10 


0.10 


0.10 


0.40 


CAREZYME 


0.053 


0.053 


0.053 


0.053 


0.053 


Optical Bnghtener 1 


0.15 


0.15 


0.15 


0.15 


0.15 


rlbUr 1 


0.7 


0.5 \ 


0.7 


0.7 


0.9 


Polyamine 3 


1.18 


1.18 


1.18 


1.18 


1.75 


Fumed silica 


0.119 


0.119 


0.119 


0.119 


0.119 


Minors, aestetics, water " | 


balance 


balance 1 


balance 


balance 


balance 



2. Bacillus amyloliquefaciens subtilisin as described in WO 95/10615 published A P n! 
20, 1995 by Genencor International. 

3. Derived from Humicola lanuginosa and commercially available from Novo. 

4. Disclosed in WO 95 10603 A and available from Novo. 
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5 . Polyamine according to Example 
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TABLE VI 



uomposiuon 




30 


L. l2 .i5 AlKyi suirate 


1 A 

14 


14 


{~* A IL't/l rill Trita 1 A»liAU(ll/ttA 

^ A »Kyi suiiate 3 etnoxylate 


4 


4 


L | 3 ., 5 AlKyi / etnoxylate 


4.5 


4.5 


C l2 . u alkyl glucoseamide 


4 


4 


C 8 . 10 alkylamidopropyl dimethylamine 


1.3 


1.3 


Citric acid 


3.5 


3.5 


Fatty acid 


10.5 


10.5 


HEDP 


0.5 


0.5 


Polyamine 


0.7 


• 


Polyamine' 




0.7 


Ethanol 


2 


2 


1,2 propandiol 


9 


9 


Tetraethylenepentamine, 15 ethoxylate 


0.7 


0.7 


Diethylenetriamine pentamethylene 
phosphonic acid 


0.9 


0.5 


Enzymes 


2 


2 


Boric acid 


2 


2 


MEA (monoethanolamine) + NaOH 


pH 7.5 


pH 7.5 


Minors, additives, water 


balance 


balance 



1 . Polyamine of Example 7. 

2. Polyamineof Exarnp lei. 
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TABLE VII 



Composition 


31 


32 


33 


34 


35 


C l2 ., 5 AJkyl sulfate, MEA salt 


10 


14 


16 


16 


15 


C m5 Alkyl sulfate 3 ethoxylate, 
Na salt 


9 


8 


4 


4 


3 


C „.,« Alkyl 7 ethoxylate 


6 


3 


" 


" 


2 


C , 2 . j4 alkyl glucoseamide 


3 


5 


6 


6 


2 


C g. )0 alkylamidopropyl 
dimethylamine 


1 


~ 


- 


- 


0.5 


Citric acid 


1 


3 


2 


2 


5 


Fatty acid 


10 


9 


10 


10 


2 


HEDP 


1.1 


0.7 


2.5 


1.5 


2.0 


Polyamine 1 


1.5 


1.2 


1.5 




0.5 


Polyamine 2 












Polyamine 5 


- 


- 


- 


1.5 


- 


Ethanol 


4 


3 


2 


2 


3 


1 ,2 propandiol 


7 


10 


5 


5 


7 


Tetraethylenepentamine, 1 5 
ethoxylate 


0.5 


0.9 




- 


1 


jL/iciuyjcncuianiinc 
pentamethylene phosphonic acid 


U.J 










Enzymes 


i 


3 






3 


Boric acid 


3 


1 






3 


MEA(monoethanoIamine)+NaOH 


pH8 


pH8 


pH8 


P H8 


pH8 


Minors, additives, water 


balance 


balance 


balance 


balance 


balance 



1 . Polyamine of example 7. 

2. Polyamine of example I. 

3. Polyamine of example 5. 
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CLAIMS 
1. 



I.,u.d tadn- d„e, g e„ t „„„ compri5ing , surfacim effK 
«« of HEDP. and a s„ bi „ 2i „ 8 ^ of ^ „ 
m od,H«, p„ lyamine comprising a ba£kboM ^ 



H , 
[HaN-RJ^, -[N-R] m -[N-R] n -NH : 



'2 



having a modified polyamine formula V fn+nW V7 flr9n , • 
. (n + l) w m'n^ or a polyamine 

backbone corresponding to the formula- 



[H2N - R] n - k+ J - R] m — [N - RJ n — [n - R] ^ -nh 2 
having a modified polyamine formula V (n . k+1) w m Y n Y' k Z, wherein k is 
less than or eoual to n, said polyamine backbone prior to modification has 
a molecular weight greater than about 200 daltons, wherein 

0 V units are terminal units having the formula: 



E-N-R- or E J4__ ^ e _|_ r 

E E 
ii) W units are backbone units having the formula: 



-N— R — 
E 



or 



E X' 
I + 

-N— R — 
E 



or 



O 
t 

-N— R — 
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m Y units are branching units having the formula: 

0 

1+ D __ — N-R— 

-N— R — or -N-R- or | 

iv) Z units are terminal units having the formula: 

O 



. and 



_ r or - 

Cl2 dihydroxy-alkyfcnc. C 8 C 12 (CH , ch(0r2)C H 2 OV 

flOoixR'COR'V. . „, 

Cl2 aryl. and mixtures thereof, R Cl 1. 
JLyl**, C 8 -C 12 <*€,. " 

R 5 is Cl -C 12 alM-, C 3 -C, 2 hydroxy* 

i „p Ca-Cn dialkylarylene. -U^, 
dihydroxyalkylene, 1*8 M2 

Op C 7 - C22 « C 2 -C 22 hyWW *H ) P CO 

(CH 2 ) q SU3". hen £ unit 

C(0)R 3, and mixtures .hereof, provded fi . 

^ogen is a hydrogen, said nitrogen ,s 00. 
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hydrogen, d-C 6 alkyl, -(CH 2 ) q -S0 3 M, -(CH 2 ) p C0 2 M, - 
(CH 2 ) q (CHS0 3 M)CH 2 S0 3 M, -(CH 2 ) q .(CHS0 2 M)CH 2 S0 3 M, - 
(CH 2 )pP0 3 M, -PO3M, and mixtures thereof; M is hydrogen or a water 
soluble cation in sufficient amount to satisfy charge balance; X is a water 
soluble anion; m has the value from 4 to about 400; n has the value from 0 
to about 200; p has the value from I to 6, q has the value from 0 to 6; r 
has the value of 0 or 1 ; w has the value 0 or 1 ; x has the value from 1 to 
100; y has the value from 0 to 100; z has the value 0 or 1. 

2. A composition according to Claim 1 wherein said detersive surfactant comprises 
an anionic surfactant selected from the group consisting of alkyl alkoxy sulfate, 
alkyl sulfate, and mixtures thereof. 

3. A composition according to Claims 1 or 2 wherein R is C 2 -Cj 2 alkyiene, C3-C12 
hydroxyalkylene, C4-C] 2 dihydroxyalkylene, Cg-Ci 2 dialkylarylene, 
(RlO) x Rl-, -(R^^OR^ -(CH 2 CH(OH)CH 2 0) 2 (RlO) y Ri- 
(OCH 2 CH(OH)CH 2 ) w -, -CH 2 CH(OR2)CH 2 - ? and mixtures thereof. 

4. A composition according to Claim 3 wherein R is C 2 -Cg alkyiene. 

5. A composition according to Claim 4 wherein R is C 2 alkyiene ethylene. 

6. A composition according to the preceding claims wherein E is (RiO) x B. 

7. A composition according to Claim 6 wherein R, is C 2 alkyiene and B is hydrogen. 

8. A composition according to Claim 7 wherein x has the value of from 5 to 30. 

9. A composition according to Claim 7 wherein said PEI, prior to modification, has 
a molecular weight of from 200 to 3000. 
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10. A composition according to any of the preceding claims which comprises from 
0.1%to5%ofHEDP. 

11. A composition according to Claim 10 which comprises from 0.2% to 2% of 
HEDP. 

12. A composition according to any of the preceding claims which comprises from 
0.1% to 10% of said polyamine. 

13. A compositon according to Claim 12 which comprises from 0.2% to 5% of said 
polyamine. 

14. A composition according to any of the preceding claims which comprises water, 
in amounts of less than 40%. 
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